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Preface to 
Second Edition 





Housing standards and criteria are by no means static. They are, in fact, con- 
stantly evolving to reflect changing economic conditions, social values, and 
technological innovations. It is in the attempt to keep current with these 
changes that this Second Edition of Time-Saver Standards for Housing and 
Residential Development has been put forth. 

The dwelling unit, in the form of either the single-family house or the apart- 
ment, is considered the basic building block of the community. Over the years 
significant changes to the dwelling unit have occurred, from within by techno- 
logical developments and from without by social and economic changes. 

Inside the dwelling unit, we have seen the expansion of functions in both the 
kitchen and bathroom areas. The advent of the computer/cable/information 
highway tidal wave is rapidly changing the entertainment and recreation activ- 
ities of the home. As a result, the traditional living room and recreation room 
are in transition. New multimedia rooms are being created. Another signifi- 
cant development has been the explosion in the use of the home as the work- 
place. This has resulted in the home office and its related communications 
center. Accessibility for the handicapped has been a third strong influence in 
the design of housing. 

Outside the dwelling unit, several evolving trends are affecting the design of 
apartment buildings and the organization of the neighborhood. The need for 
greater security owing to the escalating crime rate has become a major design 
concern. The harming of the environment by destruction of the natural habi- 
tat, air and water pollution, and overdevelopment is another major design 
concern. Conservation measures are now, and will continue to be, strong influ- 
ences in site selection and housing planning. 

In this Second Edition, standards and criteria were reviewed and updated. 
Several chapters underwent major revision and new graphic material, illustra- 
tions, and architectural plans were added, which increased this book's page 
count by over 200 pages. As a result of all these changes, we strongly feel that 
the quality and usefulness of this unique reference source have been 
enhanced, and that it will continue to serve the needs of the many design pro- 


fessions. 


Joseph De Chiara 
Julius Panero 
Martin Zelnik 
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Preface to 
First Edition 


Residential development, which includes land subdivision, tract development, 
large-scale housing, and rehabilitation, is a vital and intricate part of our soci- 
ety and economy. It encompasses a broad, loosely knit network of significant 
components including planners, architects, bankers, lawyers, social scientists, 
politicians, as well as builders and developers. The conception and execution 
of any one kind of residential project is a long and complex process. This book 
deals with one aspect of this process, that of the architectural planning and 
design of the physical space. 

Specifically, the aim of this book is to provide a comprehensive source of 
architectural design data for housing and residential development. Although 
there is presently a great deal of this type of information available, it is frag- 
mented and scattered among many government agencies, research founda- 
tions, housing groups, and publications. From this wealth of material, we 
have assembled and selected what we feel to be the most appropriate and 
useful by the design professions. It is intended primarily for those involved 
with the architectural development of proposals, programs, preliminary stud- 
ies, and analyses. This would mainly include architects, planners, landscape 
architects, designers, and students. The material, however, will also be of sig- 
nificant value to the many other related professionals. The material selected 
is strongly weighted towards the more technical and practical, rather than the 
theoretical, aspects of housing. However, there is no inclusion of engineering 
design data, that is, structural and mechanical, because these aspects are 
thoroughly presented in other available publications. Also, the selection of 
material does not represent any specific philosophy or viewpoint of housing, 
such as high-rise versus low-rise development, high-density versus low-den- 
sity projects, or public or private development. The material is that which we 
feel will enable the designer to evolve better and more meaningful living 
environments. 

Housing standards and criteria are by no means static or etched in stone. 
They are in a constant state of flux, and, over the years, gradually evolved to 
reflect the changing economic and social values of our society. Therefore, the 
user of this book is cautioned to use the material presented only as a guide in 
arriving at specific decisions. The book is not an attempt to provide definitive 
formulae for a highly complex process. Each situation, even though it may 
appear similar, must by reviewed and analyzed on its own merits. 

The format of this book follows the tradition of the well-known Time-Saver 
Standards series, which includes Time-Saver Standards for Architectural 
Design Data and Time-Saver Standards for Building Types. It is intended to be 
comprehensive in scope and essentially graphic in presentation. 


rill 
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xiv 


The editor wishes to acknowledge the generous support and assistance of 
the many agencies, organizations, publishers, and practitioners in allowing 
the use of their material. In particular, we are indebted to Architectural Record, 
Progressive Architecture, House and Home, and Architectural Forum. Also, | 
wish to thank my good friend and co-author, Dr. Lee Koppelman, for use of 


some of the material from one of our early publications entitled Housing/Plan- 
ning and Design. 


Joseph De Chiara 
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PLANNING UNITS—TYPES AND 
FUNCTIONS 


Types of Planning Units 


In planning a system of interrelated areas and 
facilities, each type of geographic area—neigh- 
borhood, community, school district, city, 
county, region, state, and nation—must be con- 
sidered. In some instances, the entire state 
must be included and, when accessible, areas 
and facilities provided by the federal govern- 
ment must be taken into account. 


The Neighborhood 


The neighborhood is a residential area with ho- 
mogeneous characteristics, of a size comparable 
to that usually served by an elementary school. 
A typically ideal neighborhood for planning 
purposes would be an area % to 1 mile square 
and containing about 6000 to 8000 people. 
Neighborhoods occur in various shapes and 
sizes. Population densities vary from a few 
thousand to many thousands per square mile, 
and there is also a wide variation in the num- 
bers of children. Therefore, each neighborhood 
must be studied carefully. Because most resi- 
dents live within a short distance of the school 
or playground, they walk to it and tend to use it 
frequently, often for shorter periods than in the 
centers planned for a larger geographic unit. 


The Community 


The community is a section of a city, primarily a 
residential area. It usually represents the service 
area of a high school, contains a large business 
center, and commonly constitutes a section of 
the city measuring 2 or 3 miles across. It can be 
thought of as a “community of neighborhoods” 
because it is usually composed of three to five 
neighborhoods. Consequently, the population 
varies, but on the average is 3 to 5 times that of 
a neighborhood, or from 20,000 to 40,000 
people. It may have a less pronounced homo- 
geneity than the neighborhood but should not 
be so dissimilar as to make unified planning 
impossible. If the dissimilarities are pronounced, 
the community may need to be subdivided for 
planning. 


The City or School District 


The area designated as the city, town, borough, 
or village lends itself to the provision of areas 
and facilities for use by the entire population of 
the political subdivision. Major parks, golf 
courses, camps, museums, and botanical gar- 
dens, which cannot be provided in each neigh- 
borhood and community, are typical citywide 
areas. In small localities comprising one com- 


munity and with a single high school, citywide 
planning is largely comparable with planning 
for a single community as described above, 
although some facilities commonly provided in 
larger citywide areas are included. 

School districts vary widely in size and popu- 
lation, but districtwide school planning involves 
primarily neighborhoods and communities. 
Some of the large school districts provide dis- 
trictwide facilities for an outdoor education- 
recreation complex, interscholastic activities, 
consolidated educational programs, and some 
type of post-high school center or community 
college for day pupils. 


Larger Units 


The county or the region, which is a geographic 
area that sometimes includes parts of more 
than one county, is increasingly used as a unit 
for planning. Many such planning units are 
located in close proximity to a metropolitan city 
and include both the city and the surrounding 
region. Others are primarily rural in nature and 
are composed primarily of unincorporated 
areas. Planning on a regional or district basis 
lends itself to the provision of extensive proper- 
ties usable for family outings, winter and water 
sports, and other activities requiring large land 
and water areas. Since these properties are dis- 
tant from dense population centers, people 
require transportation in order to reach them 
and consequently tend to use them less fre- 
quently but for longer periods than is true of the 
areas in the smaller planning units. The increase 
in statewide planning makes it important that 
plans developed for smaller geographic units 
take into account existing and proposed facili- 
ties for statewide use. 


Unit Relationships 


Even though area and facility planning is done 
for various geographic units and political subdi- 
visions and involves a great variety of school 
and recreational properties, there is a relation- 
ship among the resultant plans. The areas and 
facilities provided in one unit or subdivision 
often influence the need for them elsewhere. 
Areas and facilities in the larger units supple- 
ment those in the smaller unes and are used by 
the people living in all these subdivisions. 
Therefore, cooperation among the agencies 
involved in planning at different levels is essen- 
tial in order to achieve coordinated programs. 


LOCATION 


In planning a housing development, a careful 
study and analysis of all the factors that eventu- 
ally determine rentals or sales must be made. 
Land costs, building costs, operating and main- 
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tenance expenses, taxes, insurance rates, inter- 
est rates, and all other items that enter into the 
cost of producing the rental property and main- 
taining the services of shelter for which it is 
planned must sum up to a figure consistent 
with the rental income expectancy of the com- 
pleted property. 

In order to be acceptable, a housing develop- 
ment must meet certain fundamental requisites 
with respect to location and planning. First, the 
project should be located in or near a city or 
town where there is a definite prospect of con- 
tinuing demand for housing at the proposed 
rental rates; it should be located in a neighbor- 
hood where the possibilities of future deteriora- 
tion are at the minimum; and the site itself 
should be suitable for the development of a pro- 
ject of the type and magnitude contemplated. 
Second, the plans of the entire development 
should embody qualities of design and construc- 
tion in terms of open space, lawns and planting, 
light and air, convenience and privacy of the 
dwelling units, and other amenities of family liv- 
ing, to the end that appeal may be enhanced and 
the factors of obsolescence may be minimized. 

Rental income or selling price, to a great 
extent limited by the conditions prevailing in the 
market, is the controlling factor in the planning 
of a project. A fair return on the investment is 
assured only when costs, both construction and 
operating, are geared to the rental income 
expectancy. Planning affects not only the origi- 
nal cost of construction, but also, and equally 
important, the cost of operating and maintain- 
ing the property. But planning alone cannot be 
relied upon as the sole means of attaining these 
goals, nor is it to be inferred that, under varying 
conditions and circumstances, a given plan will 
result in the same rental rate. Experience has 
indicated, however, that under similar condi- 
tions of land costs, financing costs, and taxes, 
certain types of planning permit lower rentals 
than do other types. When the fullest possible 
advantage is taken of economies of layout and 
construction, less rental income is required to 
sustain a given project. 

In the search for methods of reducing building 
and operating costs, there are certain essentials 
that must not be sacrificed. Substantial, well- 
built structures, located in good residential 
neighborhoods, with adequate space and equip- 
ment must be provided. A garden environment 
with play space for children is desirable, and 
ordinarily will be required. Plans must provide 
for light and ventilation, and each unit should 
incorporate the highest attainable degree of pri- 
vacy and other amenities of family living. There 
must be adequate provision for automobiles, in 
either garages or parking spaces. Due attention 
must be given to the problem of servicing the 
dwelling units and the removal of waste. 
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Fig. 1 Accessibility of employment facilities. 


The selection of the community in which to 
build is the first problem confronting the spon- 
sor of @ project. To be acceptable, a project 
must be located in or near a city or town where 
there are adequate sources of employment, 
preferably in diversified occupations rather 
than in one or a few principal industries. Above 
all, it must be located in an economically stable 
community where there is evidence of a defi- 


nite and continuing demand for housing at 
rentals sufficient to cover the requirements of 
the project as a sound business enterprise. 
Within a given community, a location meriting 
approval should be readily accessible to places 
of employment and satisfactory transportation 
facilities should be available. It should be conve- 


niently situated with respect to schools, 
churches, shopping centers, and the recreational 


facilities of the community. The site must be suit- 
able for residential development, free from the 
hazards of floods, fog, smoke, noxious odors, 
nuisance industries, and the like. It must be 
located in a neighborhood where zoning or 
other types of protective regulation will permit 
the sort of development contemplated, and it 
must conform with city, county, or regional plan- 
ning where such planning is in force. 
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Fig. 2 Accessibility of central facilities. 
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Underground below the frost line and Intended to carry off water and other liq- Essential to handle large volume of 

























all other utilities. sewerage; if soil has poor absorption 
rate, sewers are necessary; local treat- 


ment plant can be utilized. 


uids containing organic materials, mate- 
rials subject to decomposition and other 
waste, but not storm or surface water. 


Sanitary sewers 






Between the water main and the storm 
sewer, 

























Underground below the frost line and 
all other utilities. 


21 to 22 ft either side of the street right- 
of-way center line. 


Generally adjacent to the curb on 
narrow streets and under the roadway 
on wide streets. 


Intended to carry off storm, surface, and 
any other clear water or liquid not con- 
taining organic materials or other mate- 
rials subject to decomposition. 


In built-up areas, storm water must 
be removed from site; in rural or sub- 
urban areas, storm water may drain 
to adjacent streams or lands. 























Underground below the frost line but 
above the sewers. 


20 to 30 ft either side of the street right- 
of-way center line. 


Generally under the sidewalk on narrow 
streets and adjacent to the curb on wide 
streets. 


Intended to deliver a supply of potable 
water to a community for public or pri- 
vate use. 


An adequate and sustained supply of 
water is essential to any housing 
development. 



























Underground below the frost line but 
above water and sewer. 

30 to 34 ft either side of the street right- 
of-way center line. 

Generally under the sidewalk on narrow 
streets and adjacent to the curb on wide 
streets 


Intended to deliver a supply of com- 
bustible gas to a community for public 
or private use. 


If gas is not available, electricity may 
be substituted; bottled gas is another 
alternative. 



















Intended to deliver a supply of electrical 
energy to a community for public or pri- 
vote use. 


Underground below the frost line but 
above water and sewer. 

16 ft either side of the street right-of- 
way ceriter line. 

Generally adjacent to or under the 
roadway pavement. 







An adequate source of electricity is 
critical; source should be able to sup- 
ply expanded future needs also. 











Electricity (conduit) 

















Intended to facilitate and maintain a 
communication network for public or 
private use on an intra- or intercommu- 
nity basis. 


Underground below the frost line but 
above water and sewer. 


15 ft either side of the street right-of- 
Telephone, TV Cable way center line. 


These services are becoming increas- 
ingly more important: expansion of 
such facilities can be expected. 


Generally adjacent to of under the 
roadway pavement. 
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Buildings in deteriorated 
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Corrosion and other material 





Electrostatic precipitators 


Effects | Solutions 
Soiling of property . | Use of: 
Nuisance | Cyclones 
Visibility reduction | Bag filters 
| 
| 


decomposition 
Plant damage 
Toxic effects 
Health hazards 
May depreciate property value 
Nuisance 
Health hazards 
May depreciate property value 


Nuisance 
May indicate other air pollution 
May depreciate property value 


Washers, etc. 
More efficient fuels 


Automotive pollution-control 
devices 


Use of: 
Landscaping as buffer 


More effective vehicle 
noise-control devices 


Open-space separation 





Use of: 

Good housekeeping 
Chemical control 
Masking 
Counteractant 

Etc. 
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Polluted streams and lakes 
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Controlled discharge of 
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ryPES OF NEIGHBORHOODS 


a man’s home !s his castle. This is 
the castle is the traditional 
detached dwelling or 8 modern ap 
in the sky. !t Is true even if the 
rounded by a moat of uncut gr 
scooters, tricycles, and skates, 
lies and individuals do not live 
their castles. They live on a str 
borhood. 

What makes 8 neighborhood? In addition to 
individual homes, @ neighborhood contains 
echools, churches, parks, and business centers. 
Some things are the result of joint effort—the 
streets, storm drainage system, water Supply, 
electricity, telephone, power, gas, and the 
sewage disposal system. Even the street names 
and house addresses are a part of the neigh- 
borhood as well as of the individual residence, 
Letter carriers, milk delivery people, police offi. 
cers, and delivery people are a few of the inhab- 
tants who work in the neighborhood but who 
do not live there. A man may live in his Castle, 
but he does not live alone. 

The first step in planning for housing is the 
determination of the location, size, and charac- 
teristics of the existing residential neighbor- 
hood. It is also important to know the location 
of potential residential areas and the potential 
market for residential housing. 

It is important to know something about each 
of the residential areas in a neighborhood 
sense—in what ways the neighborhood is grow- 
ing, declining, or changing character. This is not 
revealed entirely by exterior inspection. It is 
necessary to go beneath the surface and under- 
stand the underlying economic facts about the 
area. ls the type of home in this area suitable for 
modern accommodations? Some communities 
that were built as recently as the post-Korean 
period consist predominantly of two-bedroom 
units. Two-bedroom units have proved to be 
inadequate for the larger postwar family in 
some localities. Conversely, there are many 
older towns with houses of seven and eight 
bedrooms that are far too large for most fami- 
lies today. Does the neighborhood need rejuve- 
nation through new building, or protection from 
commercialization and overcrowding? 

What are the different types of neighborhoods, 
and what are their special needs? Residential 
neighborhoods may be broadly classified into 
five types. 

At one end of the scale, there is the older 
neighborhood of fine old mansions that have 
Survived several generations, perhaps dating 
from before the turn of the century. Here the 
homes and lots are large. Land and building val- 
ues have remained consistently high for several 
generations. These neighborhoods were well 
laid out, the buildings well constructed. They 
have sturdily survived to this day, but what of 
their future? Among the dangers this kind of 
neighborhood may face are (1) overcrowding of 
Structures (doubling up of families, conversion 
of homes to apartments), (2) undermaintenance 
of structures, (3) aging of public schools and 
Utilities, and (4) commercialization of properties 
Partial conversion to business use). 

What can help this type of older residential 
Neighborhood? Zoning may help by preventing 
the incursion of new, adverse land uses such as 
Manufacturing, commercial uses, and ware- 
housing. Such uses are likely to appear in older 
residential neighborhoods located next to com- 
Mercial areas. First, it is necessary to prevent 
this kind of land-use invasion by establishing @ 
Clearly defined boundary around the neighbor- 
90d and by permitting only residentially com- 


true whether 
Single-family 
artment high 
Castle is sur. 
88S, a fleet of 
But most fami- 
entirely within 
eet in a neigh- 


‘te uses. Zoning may help by providing a 
avorable climate for continued residential 
Occupancy of the area. This may be done by rec 
Ognizing that the older type of home found in 
se ins May No longer be practical for modern 
va fh cepide: even if it is still structurally 
ue be mi can be done if it is found, from real 
dectinin a et analysis, that an older area Is 
etn 5 ecause of its inability to compete 
eating Modern suburban home? It may be 
i terion the fact that such older areas 
Honetes a greater threat from the introduc- 
fee mercial uses than they are from the 
nh 0 ine Of different residential building 
ies te is Sometimes better in such communi- 
an individual Scattered apartment clusters 
fata at ua older residences have deterio- 
Ave outlived their economic life. 
bone general type of residential neigh- 
ec is the moderately old single-family 
lal area. This is the residential area that 
ie developed perhaps in the 1920s and early 
30s. Such areas are often characterized by 
Spacious lots, two-level single-family detached 
dwellings, and detached garages. Often this 
type of neighborhood was Originally a tract 
development created by a single realtor. It may 
have many advantages such as complete public 
facilities, a relatively modern school, and ade- 
quate park and playground Property. It may 
also be farther from the core of the community, 
So that it stands less chance of becoming mixed 
with industrial and commercial uses. 

A third type of residential neighborhood is 
one that is in transition from residential to com- 
mercial uses. It is usually an older area, but new 
areas are also affected. It is a neighborhood that 
already has mixed land uses (some business or 
industrial as well as residential uses) and mixed 
residential building types (duplexes and apart- 
ments as well as single-family homes). Such 
neighborhoods are found both close to the 
downtown core and on the fringe of the com- 
munity. In the very old area close to downtown 
where there has been no zoning protection, 
older residential homes may have been demol- 
ished for business and industrial uses in a hap- 
hazard pattern so that today homes are next 
door to businesses. In the newer, outlying areas, 
vacant land may have been developed at differ- 
ent times for different land uses, with modern 
residential tract developments going up next to 
older commercial and industrial establish- 
ments. The buildings of the transitional neigh- 
borhood are usually old and undermaintained. 
In some places, modern developments are 
pushing out older ones. In any case, the transi- 
tional neighborhood is changing, and the prob- 
lem is to direct the change. 

The fourth kind of residential neighborhood 
is the new residential neighborhood located in 
the outlying fringe areas—the emerging neigh- 
borhood. This neighborhood may be only par- 
tially developed at this point. Its problems often 
are merely ones of providing full public facili- 
ties such as streets, curbs, gutters, storm 
drainage, schools, and recreation areas. The 
emerging neighborhood with vacant land for 
development is often the place for a new type 
of urban development that permits the inter- 
mingling of different building types. 

The fifth general type of neighborhood is the 
residential “remnant” neighborhood. Remnant 
neighborhoods are the residential “pockets” of 
two or three blocks that are found scattered 
throughout @ community. Often these are the 
remaining segments of once-flourishing com- 
munities. Within almost all communities, there 
ie a section “on the other side of the tracks” that 
is e small slum remnant of a once-thriving com- 
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munity. The district may be completely sur 
rounded by industrial uses. Some blocks may 
have two or three kinds of land uses. This kind 
of residential pocket may be slated for ultimate 
redevelopment by either private or public uses 
over along period of time. 

What might be called a sixth “neighbor 
hood,” but is not really a neighborhood, is the 
isolated housing unit found scattered through- 
out the community, These residential frag- 
ments are generally not zoned for residential 


use. They are a part of the industrial or corn- 
mercial area. 


LOCATION 


Location criteria include factors of health, 
safety, convenience, amenity, and economy, all 
related to a residential lifestyle. In general, 
three basic examinations for any housing site 
should be undertaken. These are: 

1. The environmental setting 

2, The neighborhood setting 

3, The ancillary setting 


The Environmental Setting 


Residential communities should be compatible 
with the carrying capacity of the natural envi- 
ronment. This means that topography and soil 
conditions must be considered to ensure the 
Stability of the physical structures as well as to 
identify and preserve unique natural features 
for protection and preservation. In addition, the 
density of development should relate well to 
the availability of a continuous safe yield of 
potable water and to the capacity of the envi- 
ronment to absorb the soil and sewage waste 
of the community. Wind directions should be 


considered vis-a-vis potential smoke and fume 
pollution. 


The Neighborhood Setting 


Whether the new housing is to be built in an 
existing community or is part of a newly cre- 
ated one, the primary awareness must be of the 
general neighborhood condition. In existing 
communities the significant indexes include the 
age and condition of buildings, the relative sta- 
bility and/or direction of growth, accessibility, 
the mix of housing types, and the existing non- 
residential uses. In new communities the two 
major factors are accessibility and compatibility 
with the surrounding land uses. 


The Ancillary Setting 


The prime concern is the adequacy of commu- 
nity facilities for work, shopping, and commu- 
nity activity including education, recreation, 
religion, health services, and protection. The 
nonresidential uses should be in compatible 
settings, with sufficient buffers to ensure pro- 
tection from noise, air, and visual pollution. The 
following list typifies compatible and noncom- 
patible uses. 

It is not usually necessary or practical for all 
services to be within close physical proximity to 
the residential neighborhood. Therefore, acces- 
sibility in terms of convenience and safety is an 
important community feature. The following 
pages illustrate general standards and criteria 
for location, compatibility, and accessibility. 


Compatibility 


The neighborhood or immediate surrounding 
area must aiso be carefully considered with the 
new housing. The condition of structures and 
character of the neighborhood are significant 
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indications. Most tmportant to determine 
would be the prevailing trend of the neighbor- 
hood, for example: An existing so-called stable 
neighborhood may be deteriorating and on its 
way to becoming a slum area, or vice versa. 
Since housing is expected to be economically 
viable for a 40- to 50-year period, the eternal 
factors acting upon a neighborhood are essen- 
tial to identify. 

Listed below are some general land uses and 
their degree of desirability as neighbors for a 
housing development: 











Desirable Acceptable Not acceptable 
Parks and Stores or Industrial uses, 
Playgrounds shops not properly 
Elementary Highways with screened 
Schools buffer strips Airports 
Churches Housing in Highways without 
Housing, in fair condition buffer strips 
Good Condition Industrial park © Warehouses 
Local Shopping High school Railroad tracks 
Medica! and yards 
Facilities Deteriorated or 

dilapidated 
housing 
Private Automobile 


Currently the automobile is the most conve- 
nient way to travel. However, it is expensive 
and highly inefficient as a means of moving 
large numbers of people from their homes to 
work or other facilities. Automobiles require 
highways to get to a destination and once there 
need parking space. Both of these requirements 
commit large amounts of land that can be uti- 
lized more productively. Also, in recent years 
the automobile has become the major culprit in 
atmospheric pollution. 

The figure on p. 5 indicates the acceptable 
accessibility criteria for various destinations. 


Accessibility 


The housing development must have conve- 
nient routes of access to employment, shop- 
ping, institutional needs, and _ recreation. 
Location near major highways or public trans- 
portation is desirable. 

The three methods of access are: 

1. Walking 

2. Public transportation 

3. Private automobile 


Walking 


The simplest method of access to any facility 
would be by walking. Even though many facili- 
ties cannot be located within walking distance, 
effort should be made to have as many as pos- 
sible of the facilities used most frequently 
nearby. 

A variation of walking is the use of bicycles. 
This greatly increases the range o' accessibility 
but is still highly economical in time and 
money. Provisions should be made for the max- 
imum utilization of bicycles within the housing 
development and the surrounding circulation 
network. This can be achieved by the use of 
special bike lanes parallel to the street or com- 
pletely independent bikeways away from the 
vehicular traffic. 


Public Transportation 


Aside from walking, planners generally agree 
that mass transportation modes provide the 


within urban 


ional means of circulation 
most rati elas ie 


and suburban settings. This incl : 
buses, monorails, subways, minibuses, an 
many other variations. Public transportation is 
more efficient and can move greater numbers 
of people than any other means. Also, mass 
transportation uses less land for right-of-ways 
and reduces air pollution in sharp contrast to 
the automobile. . | 

Necessary utilities must be readily available 
to the site if the development is to be built. 
These include water, sanitary and storm sew 
ers, gas, and electricity. 


Water 


The best source for water is to have a public 
water supply system. This usually means water 
of sufficient quantity and quality as to present 
no difficulties. However, if no public system 
exists, it will be necessary to provide a private 
system utilizing well water, if it is readily avail- 
able. In dealing with detached houses, use of 
individual wells may be explored. Not only 
does the use of wells add cost but additional 
precautions are necessary to ensure protection 
of the water system from contamination from 
septic tanks or sewers. In addition, storage 
tanks most likely will be required to meet the 
demand of peak-hour consumption, constant 
pressure, and a 2-h fire-protection reserve. 


Sanitary Sewers 


The best method is to have a public system 
available to connect with the new sewer lines. 
This will generally provide proper sewage treat- 
ment and disposal at a distant plant. In lieu of 
an available public system, it will be necessary 
to provide a private self-contained package 
type of sewage-treatment plant. Despite the ini- 
tial cost, this method is acceptable. Provisions 
should be made to hook up to a public system, 
if and when one does become available. The 
least recommended method is to use septic 
tanks. The disadvantage of septic tanks is the 
possible contamination of nearby wells or of 
the water supply and the need for drainage 
fields. If the soil does not have proper percola- 
tion, this may seriously limit the use of the land. 


Storm Sewers 


Storm sewers are generally recommended to 
be separated from sanitary sewers. As with the 
other utilities, it is best that a public system of 
storm sewers exist. If none exists, discharge 
into adjacent lakes or streams may be satisfac- 
tory. Precautions are necessary to protect these 
natural water courses from becoming polluted. 
Permission to discharge into them may also be 
required from local and state authorities. 


Electricity 


An adequate supply of power both for present 
and for future use is essential. The amount of 
electricity used has steadily increased over the 
years and, from all indications, will continue 
to do so in the near future. Consultation and 
planning with local utility companies is recom- 
mended. Service lines should be placed under- 
ground to minimize disruptions from bad 
weather and to improve the visual aspects of 
the landscape. 


Gas mains, if required, should be carefully 
located and protected from possible damage. 


Cost analysis should be made for installing new 
gas mains as opposed to utilizing an all-electric 


system. 


Density 

Density of residential development is the ratio 
of occupancy (dwellings, persons, families or 
habitable rooms, etc.) to land area (acre, 
hectare, or square mile, etc.). It can be ex- 
pressed in different ways, according to the 
choice of terms for occupancy or land area. Of 
all measures of intensity, density is the one 
most commonly accepted as reflecting the liv- 
ability of multifamily housing. 

In the United States the most consistently 
used ratio is number of dwellings (or families) 
per acre. Usually no distinctions are made 
regarding the size of individual dwellings 
and/or number of persons occupying them. 
Project size acreage is generally expressed in 
net acres. Areas devoted to commercial activi- 
ties, community facilities, public recreation, 
and major roads are excluded from net acreage 
computations, but these are included in gross 
acre computations. The most frequent variation 
in the expression of density consists of substi- 
tuting persons for dwellings. This is often used 
when the housing is not occupied by families of 
average size. For instance, in stating the density 
of a dormitory group, persons per acre is more 
meaningful than either dwelling units (since the 
latter are frequently single sleeping rooms) or 
families (which might consist of one person). 

The two components of the density ratio, 
occupancy and size of site, are also meaningful 
when considered independently. Occupancy is 
a measure of activity on a site and is also sig- 
nificant in an appraisal of the adequacy of com- 
munity facilities. The provision of schools, 
recreation space, shops, and similar facilities is 
directly related to number of persons. Site size, 
as a separate component, influences the quality 
of a housing project. While density can be 
described in a straightforward fashion, degrees 
of density are difficult to state in absolute 
terms. What constitutes high, medium, or low 
density is relative to a number of factors, 
namely, a county's or city’s tradition of residen- 
tial development, location of housing, and 
building type. For example, high-density hous- 
ing on the fringe of a city may be considered 
medium or even low density at its core. Fifteen 
dwelling units to the acre is regarded as high 
for single-family detached structures, medium 
for row houses, and low for multistory struc- 
tures. 


Coverage 


Coverage is the percentage of land occupied by 
structures. The higher the coverage, the less 
open land for outdoor recreation, gardens, 
parking spaces, and other needs. 

Coverage is a somewhat misleading measure 
for large projects with a variety of building 
types because it is a percentage for the entire 
project and may not represent the coverage of 
any specific building group. It would be more 
accurate to measure coverage separately for 
each subarea of similar building types. 


Floor Area Ratio 


Floor area ratio is defined by the American Pub- 
lic Health Association as “the total floor area of 
all stories used for residential purposes, divided 
by the area of residential land.” It is a measure 
of building bulk, and is often preferred over cov- 
erage because the latter fails to reflect above- 
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round development. On the other hand, floor 
gre ratio does not reveal the amount of open 

available on a site. A one-story building 
that covers 100 percent of a site anda two-story 
building that covers 50 percent of a site both 
have 2 floor area ratio of 1.0. Because neither 
figor area ratio nor coverage alone describes 
the characteristics of residential development, 
they are often used in combination. 

Since architects, to date, have not yet designed 
s truly flexible house that can expand and con- 

tract es the needs of the family change, the solu- 
tion must be achieved in a different manner. 

The only other solution to retain neighbor- 
hood stability is to provide, within the neigh- 
borhood, sufficient variety of living units that 
will enable most of the families to provide for 
their needs at different stages of their develop- 
ment. The chief factors in planning for housing 
center around the “family” and the “house- 
hold” rather than the individual. This results 
from the fact that the family represents the 
basic social unit in our society today and that a 
house or apartment is generally occupied by a 
“family.” 

The difference between a “household” and a 
“family,” as used by the Census Bureau, is 
highly significant. A household is defined as all 
the persons who occupy a housing unit. A 


household includes the related family members 
and all the unrelated persons who share the 
housing unit. A “family” refers to a group of 
two persons or more related by blood, mar- 
rage, or adoption and residing together. 

The rate of household formation in the 

United States has consistently been greater 
than the rate of population growth. This can be 
seen in Table 1. 
. The rate of household formation is a highly 
important factor in housing demand. Also, 
most important for housing is that the aver- 
age size of households in the United States 
has continually decreased. In 1920 the aver- 
age household size was 4.2 persons, but in 
1970 it was reduced to 3.17 persons. The 
decrease in number of persons per household 
during the last decade resulted from an 
increase in the proportion of households 
maintained by both young and older adults 
living alone and from a decrease in the aver- 
age number of children under 18 years of age 
per household. 


The rental type of housing provides for less per- 
manent type of occupancy. It also provides 
smaller housing units for newly married cou- 


ples and for elderly people. The major criticism 
is that it provides transient-type occupancy 
with people who have no permanent roots to 
the community. However, it does give flexibility 
in providing a range of apartment types and 
sizes. The number of school-age children 
depends on the size of apartments. 


Cooperative 


This type of housing provides a type of occu- 
pancy that encourages participation in the own- 
ership of the project. It creates a sense of 
communal ownership and belonging to an 
identifiable group. It makes for permanent resi- 
dency. 


Condominium 


This provides ownership of housing units with 
all its related considerations. It avoids all the 
maintenance chores, yet enables occupants to 
remain aloof of community participation. It is a 
relatively permanent form of occupancy. The 
number of school-age children depends on the 
size of apartments. 
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HOUSING TYPES AND SERVICES 


Esse Prpciazon most ely Appromumate percentage 


Type Inckwedual Canadair, 


Fulty independent 
household 
Single-family 


te 


ee 


Setf-comtamed seif- 
house suffhicrent household 


reSdents canadle of own 
Dersonal care 


housekeeping and cooking 


Apartment 
house 


Retrrement 
community 


Mobile home 


Housing problems for the 
iwndrwdua! 


Housing and advantages for 
the mebvidual 


of persons housed 








LL 





total. 
Property taxes marmtenance All so@oeconomuc and racial 695% 598% 


Farmar surroundings. tow 


have an l(esurnated) are fuly 
costs. freezes property equity qgoups ; 
—— tor alternative uses of these overwhelrmung preference independen 
tor thes type of houssng. 
ic pnmary goups are marned 
couples 





ie 
All somoeconormuc and race 
qoups, usualy in age 
ranges from late sixties 10 
late seventies. about two- housing) 
thirds are single persons 


Freezes assets from Relatively hygher monthly rent 

Previously Owned home ttle management provision 

few building mamntenance for supportive serwices 

responsidilitres tenants of low capability not 
acceptable and will be moved 
out 

Manty upper-middle to 


upper income Anglo 
populations. usually these 


High rent and actrvity costs. 
httle management provision 
for supportive semnces: 
tenants of low capability not people are relatrvely 
acceptable and wil! be moved younger (55-70). more 
out active, and generaily 


couples 
I ————— 


Relatrvely low cost new Little management provision Manly rruciiie-tower 0s petal hie 
housing. some recreational for supportive services, middie income, Angjo. m 
amenites, few busicng tenants of low capability are NOG SEER 80 Te 
mamtenance resoonsibilipes not acceptable and will be sevenbes, both couples and 
moved out: location usually in singles 
a noncentral area 


Exposure/emergence in 
active age peer social 
System, Many recreational 
amenities, few buridng 
Mantenance responsibilities 


em epi 


Semi- independent 
household 
Single-family Not self-contained. not 
house selt-suffioent: residents 
are capable of own 
personal care but may 


require assistance in 


cooking and housekeeping 


Apartment 


house 


Boarding 
house 


Residence with 


Same 2s single-family house Same as single-family house Same as single-family Estrated 6 7% ae 
adove above, supportive services homes above semuandependent 
required 


‘Same es apartment above. «Same as apartment above. «Same as aparimentsabove-—=~=SEstmatedO 5% 
supportive services required 
may nol be available 
Meals. housekeeping Moderate cost, regimentation Pnmaniy single men, low to 2% 
Provided; extensive social to routine and regulations of low-middle income 
interacvon available; frees housing unit: zoning for such 
assets from prewous home facilities may place them in 
unfamiliar and undesirable 
setting 


Low cost for older person: 


Loss of much imdimdual Pninapally single elderty 11.2% total 

children, other availability of intumate freedom and privacy; stressful women, middie income and estdmated 22% 
relatives Support groups: few on interpersonal relationships below: slight variation semr-independent 

building maintenance among racial and ethnic 

responsibilities; may permit goups 

freeing assets in former 

residence 
Retirement hotels Can sull be self-contained Meals housekeeping Low to high cost depending Population ranges over all Estimated 0.5% 
of epertments but is less self-sufficient: Services provided: extensive On quality of income groups because of 

residents capable of social interaction possible: accommodations: 


personal care: cooking 
and housekeeping tasks 
are incorporated into the 
housing program, health 
care is available on 
emergency basis 


Homes for the 


the variance in the cost and 
quality of supportive 
Services, tenants generally 
are in the early to middie 
eightees: sex balance: 
mainly single 


limited health services 
Coverage; project usually 
does not provide life care 


fregimentation of meal and 
housing rules; frequently very 
incapacitated will have to 
relocate (0 more supportive 
environment: building may not 
be well Gesigned (remodeled) 
to accommodate the needs of 
the tenant population also 
may be poorly located 


Same as above, except High rent and monthly service 





Principally middie- to upper- 1% total. estimated 
aged provides life care cost. many also have high income Anglos. both 0.8% at least semi- 
enrollment cost: couples and singles (Section independent 
regimentation to routine of 202 housing does permit 
meals and other housing rules lumited access to low- 
middie income), average 
tenant ages range from 
middie seventies to late 
erghties 
 —————— ee 
Dependent 
household: 


intermediste-care Neither self-contained nar 

housing selt-suffiaent; help given 
ft needed in getting about: 
personal care, gooming, 
etc . i addition to 
cookung and household 
tesks: short-term health 
cere available i needed 





Neither self-contained nor 
self-sufficient: tote! care 
aveilable for health. 
personel, end household 
funclions 


Nursing homes 


Same as ebove. large Moderate to high cost; many 


Same as above, except 


Estimated O 2% 
proportion of costs are of these facilities ore regarding sex balance — this 
peyeble under Medcare and converted nursing homes and will tend to be dominated 
other health coverage mey have the appearance and by females: income range is 
onentation of these explained because many 
institutions higher-income people will 
be receiving this care under 
the life care plans of thew 
home for the aged 
Full range of medica! and High cost, institulonal Same as above en" rs 


Persons services, large envwonmental, Negatively 
proportian of costs are perceived as termunal-care 
poyeble under Mechcare and facility 

other health coverage 


Fig. 1 
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LARGE-SCALE DEVELOPMENTS 


A project involves more than one building on a 
large site usually @ Superblock. The type of 
housing can be either low- or high-rise. The site 
is characterized by low land Coverage (20 to 40 


percent) and provisions for basic community The project usually is under one ownership, 
facilities, such as play areas and sitting areas. and the dwelling units are rented. In recent 
Construction is dependent upon height of build- years there has been an increase in cooperative 
ing. Because of low lot coverage, the project and condominium ownership. 

often has extensive landscaping and open areas. 
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Fig. 2 Franklin Plaza, New York City. 


The Superblock 


The superblock is a relatively large area, usually 
containing one or more common open spaces, 
and bounded on al! sides by major arterial 
roads. Secondary and cul-de-sac streets branch 
out from the major arterial road to provide 
internal access and service to the residential 
and nonresidential elements. No through traffic 





STREET 


(O06 Tr 


is permitted. Many variations on the superblock 
are possible. The area of the superblock fre- 
quently is used as the basis for the physical 
organization of the neighborhood or subneigh- 
borhood. The superblock is characterized by an 
articulated street system that will provide 
proper circulation and access to all buildings, 
service areas, and parking facilities. Another 


SFCOND AVENUE 


RAMS 

] JU 
4 ) 
‘HTEEN PLAY VU 
en I 





THIRD AVENUE 


characteristic of the superblock is the provision 
of a variety of open spaces and their integration 
with the residential uses. This would include 
play lots, playgrounds, and sitting areas. 
Another important element is a functional lay- 
out of pedestrian walks and paths, one that wil! 
provide for the complete separation of vehicu- 
lar and pedestrian circulation. 


Air rights are simply rights to u 
above 8 particular area, without d 
primary use of the land itself. The most logical 
areas that lend themselves to such use are 
open or one-story uses, Such as highway, rail- 
roads, streets, parking lots, and low Structures 

Such use enables the land to be fully Utilized 
it brings 8 greater return to the owner and pro- 
vides greater concentration of development. 

In a time when land is becoming increasingly 
scarce, especially in urban areas, the use of air 
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Fig. 1 Air rights/residential development. 
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rights provides an important source of sites. In 
most cases, the uses will be different and the 
question of compatibility arises. Care must be 
taken to protect the individual functions so that 
they do not interfere with each other. 

In recent years, by utilizing air rights, housing 
has been constructed or proposed over free- 
ways, railroads, schools, and commercial 
development. 

From a planning standpoint, the utilization of 
Such air rights would provide additional oppor- 
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AIR RIGHTS/RESIDENTIAL DEVELOPMENT 


tunity for necessary development in the com- 
munity. It could provide greater concentration 
and efficient functional relationship of the dif- 
ferent uses. Such air rights would also make 
property more valuable and thereby increase 
taxes on these properties. 

Air rights would enable some community 
development to occur vertically rather than 
constantly to seek new horizontal expansion. 
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DEVELOPMENT OVER WATER 


The scarcity of land for new housing sites has 
led to building over bodies of water. This takes 
the form of filling in low swamp and marsh: 
lands or simply extending the shoreline out into 
a body of water with proper fill. Recently, varl- 
ous proposals have been made that would cre- 
ate sufficient platform areas over water to build 
an entire city. Figures 1 to 4 are the four practi- 
cal methods as to how this can be achieved. | 
Land filling, as shown in Fig. 1, is the basic 
method for building in the water. Involving sim- 
ply the displacement of water and other matert- 
als, this method is practical at shallow depths 
when fill is readily available. But because fill is 
paid for by the cubic yard, the cost rises directly 
as the depth of the water increases. The island is 
used for a hypothetical generating plant; 1n this 
instance the great weights of the buildings are 
carried by caisson to the firm underbottom. The 
sides of the island are armored with stone to 
resist the abrasion of the waves and currents. 
An actual 16-acre island was built by Detroit Edi- 
son Co. for a power plant at Harbor Beach, 
Michigan, in Lake Huron. The water ranges from 
6 to 20 ft deep, a very practical depth for fill. A 
protective breakwater runs behind the island. 


Polders of dry land are made by putting up 
dikes to restrain the waters, and exposing the 
former sea bottom or lake bottom, as shown in 
Fig. 2. The dikes themselves are built much like 
long strips of landfill, except that they must be 
put together somewhat more carefully, with an 
eye to restraining the inevitable seepage. This 
seepage, sometimes treated for pollutants, is 
pumped out along with rain water. Polders are 
generally more economical than landfill for 
reclaiming large areas because less material is 
used. In the above example, an office building 
stands within the polder. The Dutch have seized 
more than 1,600,000 acres of land from the sea 
since the thirteenth century and today are 
reclaiming land for about $2000 per acre. So far, 
the deepest polder in the Netherlands, near 
Rotterdam, is 21 ft below sea level. 


Piles are used to support many water struc- 
tures, from the wooden poles on which most of 
Venice rests to the gigantic steel legs that sup- 
port offshore oil-drilling platforms. Piles are 
made also of concrete, but whatever their mate- 
rial, they must be driven into firm bottom soil if, 
as in Fig. 3, they are intended to hold up any 
kind of permanent structure. Piling has two 
important advantages over the methods shown 
above. Structures can be erected at greater 
practical depths, and instead of blocking normal 
water currents, they permit them to pass under- 
neath. The deepest known fixed piling installa- 
tion is an oil platform in 340 ft of water in the 
Gulf of Mexico. Freeport Sulphur Co.'s Cami- 
nada mine is located 6 miles off the Louisiana 
shore in 50 ft of water. A heated, insulated 
underwater pipeline was trenched into the Gulf 
floor to carry the molten sulfur to the mainland. 





Fig. 1 





Fig. 3 
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Floating structures have been designed to 
support airports as shown in Fig. 4, oil rigs and 
housing projects. The most flexible form of 
building on water, floats can be moored at vary- 
ing depths without increasing their cost and 
can be moved from one location to another As 
a rule, floating structures cost more than other 
methods of building on water. They must be 
even stronger than most ships because they are 
not intended to ride with the force of the waves, 
but to resist it. Figure 4 illustrates two methods 
of improving seaworthiness. First, the flotation 
chambers that make the airport buoyant are 
submerged so that they will be below the great. 
est turbulence in storms, permitting waves to 
pass through a fairly open framework. Second, 
a protective breakwater of large bags, partially 
filled with water, is moored around the airport 
to absorb some of the force of the waves. 


Fig. 4 
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DENSITY OF RESIDENTIAL 
DEVELOPMENT 


This Section deals with selected methods of 
measuring the density of development within 
residential areas of a neighborhood, and of 
determining proper limits for such density. 


Governing Criteria for Density 


The intensity of land use should not be so great 
8S to Cause congestion of buildings or to pre- 
clude the amenities of good housing. Specifi- 
cally, densities should be limited to provide: 

1. Adequate daylight, sunlight, air, and usa- 
ble open space for all dwellings 

2. Adequate space for all community facilities 

3.A general feeling of Openness and privacy 

Densities should have a reasonable relation- 
ship to land and improvement costs. Two types 
of density measurement are needed: 

1. Density measures for residential areas of 
the neighborhood (called residential or 
dwelling densities) to ensure adequate open 
space, light, and air for residential facilities 

2. Density measures for the entire neighbor- 
hood (termed neighborhood densities), taking 
all land uses into account, to ensure provision 
of adequate community facilities in relation to 
population load 


Site Planning Characteristics 
Reflected by Residential Density 


The importance of density measurement as a 
planning tool arises from the fact that densities 
reflect with a certain degree of accuracy impor- 
tant characteristics of site planning. Densities 
show the crowding of people and structures on 
the land and the amount of open space avail- 
able to the families. For example, the percent of 
land covered by buildings reflects in general 
the amount of open space available for gar- 
dens, children’s play, outdoor living, the drying 
of laundry, and the like. 

Since densities bear an obvious relation to 
the spacing of buildings and their height, 
another important factor is measured by densi- 
ties, namely, the approximate amount of light 
and air admitted to dwellings. 

Density standards are useful as a guide for 
preliminary design schemes, and for estimating 
population Joads and required areas of land. 
Density measurements provide a uniform and 
objective method of comparison of site plans 
for general openness, amenity, and livability. 

Density standards have major value as con- 
trois in zoning ordinances, subdivision regula- 
tions, and the like. Proper standards, carried out 
through competent design, give assurance that 
land crowding, encroachments on daylight, and 
similar blight-inducing factors will be controlled. 

it must be recognized that density figures, no 
matter how accurately computed, are but a 
crude index of the design quality of a site plan. 
Being rigid mathematical ratios for relatively 
large areas, they cannot properly reflect all fac- 
tors of design. For example, suitable average 
densities for large tracts of land will not neces- 
sarily ensure that buildings are not crowded 
together in some parts of the development 
area. The amount of open space established by 
density standards has limited meaning unless 
that space '8 properly distributed and designed 
for usability. 

Good design practice can provide adequate 
open space for all outdoor functions of family life 
at relatively high densities. On the other hand, 


poor site planning may create land crowding and 


_ing mathematic 


lack of usable open space even at low pia’ 
in addition to meeting density standards, t sak 
fore, residential areas must also comply with 5) 

standards for spacing of structures, orientation, 


and other features of site layout. 


Measures of Density 

The intensity of residential use can be expressed 
by different types of density calculations, show- 
al relationships between the area 
of a given piece of land and the population load 
or building bulk. Area measurements are usually 
given in acres, population load as number of per- 
sons or families, and building bulk in terms of 
ground area covered or total floor area. Thus, for 
example, population density is expressed as the 
number of persons (or families) per acre of land, 
or as acres of land per 1000 persons, and 
dwelling density as the number of dwelling units 
per acre of land or as the number of acres (or 
square feet) of land per dwelling unit. 

A complete discussion of the many methods 
of density measurement used for planning or 
regulatory purposes is beyond the scope of this 
book. A limited number of density factors relat- 
ing to residential land use have been selected 
for further discussion on the basis that they 
seem to best reflect the characteristics of the 


site plan. 


Net dwelling density The number of dwelling 
units per acre of net residential land (land 
devoted to residential buildings and accessory 
uses on the same lots, such as informal open 
space, drives, and service areas, but excluding 
land for streets, public parking, playgrounds, 
and nonresidential buildings).’ 


Building coverage The proportion of net or 
gross residential land taken up by buildings. 


Building bulk (floor area ratio) The total floor 
area of all stories used for residential purposes, 
divided by the area of residential land. 

Application of each of these measures of res- 
idential density is discussed in later paragraphs 
of this section. 

Useful as they are in planning residential 
land, residential densities are not an adequate 
measure of land use in the neighborhood as a 
whole. Requirements as to light and air, for 
instance, can be met in terms of residential den- 
sities that may still overtax the available 
schools, playgrounds, streets, or other commu- 
nity facilities. The building up of one tract after 
another on the basis of maximum residential 
densities alone, without regard for these neigh- 
borhood elements, will lead to most serious 
land crowding. 

A further type of density measurement is 
therefore needed: 


Neighborhood density §=The number of dwelling 
units per acre of total neighborhood land (new 
residential land plus streets and land used for 
schools, recreation, shopping, and other neigh- 
borhood community purposes). 


‘Gross dwelling density, a measurement much 
used in the past, is not employed in this section. 
Gross density is the number of dwelling units per 
acre of gross residential land (land as described 
above, plus bordering streets up to limited dis- 
tances—ordinarily to the center of the street). 

It is one purpose of this book to encourage 
replacement of the gross dwelling density concept 
by that of overall neighborhood density. 

*Neighborhood land excludes nonneighborhood 
uses and unusable land within the neighborhood 
boundaries. 


>, 


In addition to residential dene; 
ee ENSities 4; 
in this chapter, neighborhoo d pn discus 
dards must be met in order nek th % 
playgrounds, schools, and other ¢ VErloay 
district- or citywide facilities, "unity. 


Seq 


Net Dwelling Densities: Basis of 
Calculation 


Table 1 gives recommended are 
. - | 
tial land) allowances per family nina. bara 
dwelling types. » Various 
For one- and two-family dwe] 


lings 
recommended total lot area is shown a the 
based on the sizes assumed below: _ Nis ig 


Net residentia) 


Lot size or area 

Dwelling type equivalent, ft family, 4 
One-family ee 
detached 60 x 100 6000 
One-family 80 x 100 for 
semidetached __ two families 4000 
Two-family 80 x 100 for 
detached two families 4000 
One-family 20 x 100 plus 
attached (row)  40-ft side yard 

between each 

10 units* 2400 
Two-family 48 x 100 for 
semidetached __ two families 2400 


*Figures are for two-story, 25-ft-minimum lot 
width is recommended. 


For multifamily dwellings, total land area is 
derived from its component parts: (1) area cov- 
ered by buildings, (2) outdoor living space, (3) 
area for service, laundry drying, walks, and set- 
backs, (4) off-street residential parking areas. 
These together constitute the net residential 
land area. 

The area covered by multifamily buildings 
has been assumed on the basis of floor area 
allowances per family under normal contem- 
pory design and construction practice, as 
shown below. Total floor area of buildings 
(including shared circulation space) is divided 
by the number of stories per building. Gross 
floor area per family is assumed to increase as 
height increases, because of the need for added 
interior service and circulation space. 


a 





Height of 

building © Assumedgross Area covered by 
(stories) floor-area, ft’ building, ft 7 
2 870 per family 435 per family 

3 870 per family 290 per family 

6 870 per family 145 per family 

9 945 per family 105 per family 

13 945 per family 75 per family 

(approx) 

| design 


Since floor areas may vary with loca’ “©” 
practice for various types of pga 
dwellings, the figures above should be een 
where necessary. The effect of such sel 
ments on Table 1 and later tables should we 
be checked before these are applied t0 !° 
pian solutions. 

Allowances for outdoor living space '" pone 
are based on established standards. 374 age 
be complied with. Areas for service, was“ 


backs, and off-street parking are the 
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TABLE 1 Allocation of Wet Residential Land to Major Dwelling Uses 


(Recommended allowance per family, by dwelling type and by component uses®*) 


Land area, ft’ per family’ 


— Covered by Outdoor Service, walks, Off-street 
_ eee: welling type ee 7 Total buildings living’ and setback parking 
One- and two-family (individual access and services): . - 
1-family detached 6000 Varies within lot area 
1-family semidetached or 2-family detached 4000 Varies within lot area 
1-family attached (row) or 2-family semidetached 2400 Varies within lot area 
Multifamily (common access and services): 
2-story 1465 435 415 455 160 
3-story 985 290 315 220 160 
G-story 570 145 215 50 160 
9-story 515 105 215 35 160 
13-story 450 15 215 35 125 


*The standards of this table apply only to net residential | 


and community facilities. 


‘For basis of allowance, see text: Net Dwelling Densities: Basis of Calculation. 


‘Including playlot for small children. 


TABLE 2 Net Dwelling Densities and Buliding Coverage 


(Recommended standard values, by dwelling type*) 


rr sss 


Dwelling type 


One- and two-family: 
i-family detached 
1-family semidetached or 2-family detached 
1-family attached (row) or 2-family semidetached 
Multifamily: 
2-story 
3-story 
6-story 
9-story 
13-story 


Net 
building 
coverage, 
% of net 
residenta! 
Net dwelling density, units land built 
per acre of net residential land over 
Standard: Standard: Standard: 
desirable maximum maximum 
5 7 0 
10 12 0 
16 19 30 
25 30 30 
40 45 30 
65 75 25 
75 85 20 
85 95 17 


a a eR pata “ig ner EREED REY GES MIN ETE ar alee RT RR SR re ER i CRM Ting EET erect 
*In addition to meeting the standards of this table, plans for a development must comply with neighbor- 
hood density standards for streets and community facilities. 


cult to assess. The figures shown are based on 
generally accepted servicing and layout practice 
for different dwelling types. Off-street parking is 
calculated at 240 ft’ per car, with 4 to % car per 
family (in multiple dwellings). 

it is recognized that the figures given can 
serve only as a guide and that satisfactory 
design solutions may be achieved with differ- 
ent area allowances. 


Net Dwelling Densities: One- and 
Two-Family Houses 


Tabie 2 translates the above lot sizes and other 
net residential area requirements into recom- 
mended net dwelling densities for one-, two- 
and multifamily dwellings. 

Recommended lot sizes for one- and two- 
family houses will result in maximum densities 
of 7 units per net acre of residential land for 
detached one-family houses, and 12 units per 
acre for semidetached houses of this type. One- 
family row houses should not normally exceed 
19 dwellings per net acre. Although higher den- 
sities for these dwelling types may be compati- 
ble with standards for light and air, it is doubtful 
whether densities beyond these maxima will 
permit sufficient flexibility in design to ensure 


privacy and other amenities that should be 
obtained with one- and two-family dwellings.’ 

Although the above dwelling densities are 
approved as standard, lower densities (shown 
in Table 2) should be the goal, especially in an 
unfavorable location. They will permit flexibility 
in site layout where poor topography reduces 
the amount of usable space attached to the 
house, or where larger than normal setbacks 
are needed for noise reduction. Lower densities 
are also desirable to permit increased lot 
widths for privacy. 


Net Dwelling Densities: Multifamily 
Buildings 


Apartment layout makes possible the shared 
use of service areas, approaches, playlots, and 
other residential land by a number of families 


*For instance, spacing standards for sunlight 
may require a minimum distance between facing 
rows of buildings of two times the height of the 
building. For one-story buildings this might permit 
a minimum of 20 ft between buildings. Yet 20 ft is 
too little to give an adequate sense of space or pri- 
vacy in backyards, and cannot be considered 
acceptable. 


and. Plans for a development must comply, in addition, with neighborhood density standards for streets 


and thereby permits some reduction of area 
allowances per family as compared with lay- 
outs in individual lots. Greater sharing of out- 
door areas is possible as the number of families 
increases. Therefore, space allowances per 
family can be decreased somewhat for taller 
apartments housing a more concentrated pop- 
ulation, without impairing livability. 

It should also be remembered that the more 
stories a building has, the less ground area per 
family is covered by the building. Assuming, for 
instance, the same floor area for each family, a 
six-story apartment housing x families will 
cover only one-half of the ground covered by 
two three-story buildings housing (together) the 
same number of families. These considerations 
permitting higher densities as the number of 
stories increases, without detriment to health or 
amenity, are reflected in the figures of Table 2. 

Densities of multifamily buildings should be 
kept within the desirable range of the table: 
from 25 units per net residential acre for two- 
story apartments to 85 dwellings per net resi- 
dential acre for 13-story elevator apartments. 
Although somewhat higher densities may be 
attainable, it is doubtful whether satisfactory 
site layouts meeting all standards can be 
devised except under especially favorable con- 
ditions, In no case should net dwelling densities 
exceed the maximum figure shown in Table 2. 


Net Dwelling Densities in Relation 
to Population Densities 


Dwelling densities have the limitation that they 
do not measure the exact population load on 
residential land. The number of persons per 
room is likely to decrease, and floor area per 
person is likely to increase, from low- to high- 
income families. If the dwelling count is to rep- 
resent the actual population load, both the 
dwelling sizes (number of rooms per dwelling) 
and occupancy condition (number of persons 
per room) must be taken into account. 

As far as housing environment is concerned, 
the number of persons per acre is particularly 
useful as an index of the population load on the 
various community facilities. For this reason, 
standards for population density are most use- 
fully applied on a neighborhoodwide basis. How- 
ever, population load has a direct effect on the 
amount of residential land required for multipie 
dwellings. Net population densities, therefore, 
are useful as a guide to residential land-area 
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requirements in multiple-dwelling develop: 
ments.‘ There has not been sufficient research to 
determine the exact population densities that 
conform to the required amount of usable open 
space. Population densities should under no cir- 
cumstances be so high that the outdoor residen- 
tial space requirements cannot be met. 


Building Coverage 


Building coverage is the proportion of net or 
gross residential land area taken up by build: 
ings. Thus, for instance, 40 percent net coverage 
means that 40 percent of the residential land 
area is covered by buildings, leaving 60 percent 
In open land for residential outdoor uses. 

While building coverage bears an obvious 
relationship to population density, it is nonethe- 
less & separate matter that must be considered 
on its own merits. Even if, by using low build: 
ings, 8 low density is maintained, it is obvious 
that if these buildings cover too large a percent- 
age of the land, insufficient outdoor space will 
remain for various uses conducive to health, 
and this lack of space may also result in inade- 
Quate arrangements for circulation. 

Figures for building coverage are more tangi- 
ble standards than those described for light and 
air and for other criteria that would affect build- 
ING spacing, and are therefore useful in munici- 
pal regulation. However, such figures are a 
means of achieving an end, rather than the end 
itself. Poorly located buildings covering only 25 
percent of the net residential land may easily 
admit less light to living and sleeping rooms 
than well-designed ones with 35 percent cover- 
age. Coverage and height are closely interre- 
lated, and can be established only in the 
process of design. At the present time, 20 to 30 
percent coverage of land within property lines 
appeers to be practical and to permit confor- 
mity with standards for light, air, and open 
spaces. Controls that set maximum net cover- 
ages exceeding 35 percent may fail to provide 
sufficient open space and may lead to over- 
crowding of people on the land. 

In the authors opinion, no designs for 
arrangement of multiple dwellings have yet 
been published that provide for adequate sun- 
light (at least in latitudes of the temperate zone) 
and at the same time show net building cover- 


‘Population density for new developments may 
be approximated by multiplying the net dwelling 
density by the average size of family (based on pro- 
posed dwelling size). 


nt. The lower values in 
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current practice. | 
Net building coverage by 


measure of residential densit 
related to building aay 
ab a outdo gpace available for 
aa children’s play, adults’ recreation, 
nee drying, driveways, ee on 
The usability of outdoor space will Gep sane 
its good design, and the amount of space ie 
able to each family will depend on the pop 


tion load put on the land. 


gelf is the crudest 
y, and unless it 16 
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Building Bulk (Floor Area Ratio) 

ent of building bulk in terms of 
“floor area ratios” has been found so useful a6 
a density control that it is being applied 
increasingly by planners both in the United 
States and Britain. The floor area ratio 16 4 
comparatively recent concept that requires 4 


clear understanding. 

Floor area ratio is th 
stories’ used for residential purposes, 
by the area of residential land. 

For example, a floor area ratio of 1.00 means 
that the combined floor area of buildings 
equals the residential land area, This corre- 
sponds to a building coverage of 25 percent by 
four-story buildings or a coverage of 50 percent 
by two-story buildings. A floor area ratio of 1.20 
may mean that 30 percent of the area of the 
land is covered by four-story structures or that 
15 percent of the land is covered by eight-story 
structures. 

Although in current zoning ordinances floor 
area ratios refer to net residential area, figures 
for floor area ratios are given here in relation to 
gross residential site areas (including land for 
streets), because, from the point of view of 
spacing buildings for sunlight and daylight pen- 
etration, it does not make any difference 
whether streets occupy some of the intervening 
open spaces. 


The measurem 


e total floor area of all 
divided 


‘The ground area of the building multiplied by 
the number of stories gives the total floor area 
(except where there are setbacks in upper stories). 
For instance, the total floor area of a two-story 
building covering 800 ft’ of ground is 1600 ft? (2 x 
800). For a four-story building having the same 
ground area of 800 ft’, the total floor area of all sto- 
ries is 3200 ft‘ (4 x 800). 


Because floor safes ratio C6tabligh 
matical relation between the land ai ama 
area of the building, and itg height : 
erad among the most accurate indey 
quacy Of light and air.’ This bac for ate 
when floor area ratio is related to the 8 Clos, 
buildings and their height. 1f, for ieiay il 
allel rows of six-story buildings ce Mh, ba, 
and one-half times their height to perm tw, 
sunlight admission, the floor areg ip Ol Ove 
approximately 1.14 with normal sto, NUSt be 
and depth of building,’ I Nev 

Based on similar computations, tio, 
ratios required 10 enable rows of buildin, 
different height to be spaced tyye and pith f 
times their height will range from 0.26 Palas 
story apartments’ to 1.27 for NiNe-story ele vee 
apartments. Apartments of thirteen ¢ror, la 
require a floor area ratio of 1.34, ” 

If the above floor area ratios are Used a5 dp 
sity controls, they will generally aegure rh 
quate admission of sunshine, daylight sad 9 
to dwellings. However, residential areas sh, v) 
also meet standards for dwelling piles d 
based on usability of residential land, ang sc 
must also comply with neighborhood densities 

It should also be noted that floor ares ration 
do not reflect population densities, because 
floor area per person varies (usually increasing 
as income increases). In order to measure pop. 
ulation loads, an additional index of floor ares 
per person should be used. This mates 4 
impossible to relate density in terms of flog; 
area ratios to population density, 


‘The mathematical relationship of floor area ratic, 
to building coverage and height is expressed by the 
following formula: 


Gxs 
L 





Fe =ByS 


where F = floor area ratio 
G= ground area of building 
S = number of stories 
L = area of land 
B = building coverage (ground area of 
building divided by area of land) 
‘Assuming a 10-ft story height, the distance 
between buildings will be 24 » 60 ft equals 150 fr. If, 
furthermore, the buildings are assumed to be 35 ft 
deep, their coverage will be 35/185, or 19 percent. 
The floor area ratio will be the coverage times num- 
ber of stories, or 0.19 x 6 equals 1.14. 
"Assumed height of stories: 10 ft per story for 
first six stories; 85 ft for nine stories; 122 ft for thir- 
teen stories. Assumed depth of buildings: 35 ft 
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oo cre Legal Planning 
ip control Characteristics considerations 
An owner builds and finances the Tenants tend to be more transient than 
| building or complex; the occupants other types of occupants. Large apart- 
| rent their dwelling units (apartments); ments generate more children than 
| utilities, appliances and furnishings small apartments. Smaller apartments 
may be included in the rental charge; will generally be occupied by single 
Rental | — enclosed or open off-street parking people, young married couples, or the 
| Lease may be provided at an additional elderly. 
| charge to the tenant; maintenance and 
Operating costs are almost always the 
responsibility of the owner; time of 
leases varies, but three years is most 
common; tenant families tend to be 
| somewhat transient; rental projects are 
erected primarily for investment. 
| Tenant-owner corporation own the Families have a vested interest, will 
building or complex; tenants own tend toward a stable occupancy; 
stock in the building or complex in greater interest and participation will 
| proportion to the value of their dwelling occur both in project and community 
| units; depending upon the lease condi- affairs. 
Cooperative Tenant tions, a tenant-owner may sell his 
| stock either back to the corporation or 
| to a new tenant-owner when he moves; 
| mortgage, operating, maintenance and 
any other costs for the building or 
complex are paid by the tenant-owner 
corporation. 
| 
A form of cooperative; occupant owns Owner will generally react as any 
| outright his dwelling unit upon which homeowner in the community; since 
there are no restrictions as to sale, the unit is owned outright, the owner 
rental, or transfer; the owner-occupant will invest additional funds for mainte- 
| is responsible for the mortgage (if he nance and upkeep; no control over 
| Condominium Ownership Ownership has one), operating, maintenance, buying and selling of units. 


Fig. 1 


and any other costs only insofar as 
they pertain to his dwelling unit; all 
spaces beyond the individually owned 
dwelling units are held in common 
ownership. 
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The purpose of the schematic diagrams and 

explanations set forth below is to establish a 

basis for the reader to understand the relation- 


ship between various housing structures and 
forms of ownership. 


Types of Residential Structures 


1. Single-unit/single-family detached 


a Single-unit/single-family attached (town- 
house) (row house) 


3. Fourplex 


4. Garden 


5. High-rise or low-rise, depending upon 
number of stories 
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Fig. 1b 





Fig. 1d 








Ownership 


1. Traditronal form of ownership of single- 
univsingle-family structures 


se. Detached single-univsingle-family struc- 
tures. Note: Letters on structures in Figs. 
2 through 13 indicate owners of struc- 
ture. Letters on land indicate owners of 
land. 


b. Attached single-unit/single-family struc- 
tures (townhouse) (row house). 


2. Traditional form of ownership of multiu- 
nit/multifamily structures: Single-deed owner- 
ship in fee simple of multiunit structure and real 
property extending to boundary of property. 
Structure held for rental purposes. 

8. Multiunit/multifamily fourplex  struc- 
ture. Note: Numbers indicate rental 
occupants of structure owned by A. 


b. Attached multiuni/multifamily struc- 
ture, rental (townhouse) (row house). 
Note: Numbers in Fig. 5 indicate rental 
occupants of structure owned by A. 


c. Multiunit/multifamily structure, rental 
(garden). Numbers in Fig. 6 indicate 
rental occupants of structure owned 


by A. 


Fig. 2 
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d. Multiunit/multifamily Structure, rental 
(high-rise), 


3. Development of homes with traditional 
form of Ownership as a community (also called 
PUD): Single-deed Ownership in fee simple of 
individual home and real property extending to 
boundary of Property. Fee-simple owners must 


be members of incorporated homeowners 
association (HOA). 


8. Usual configuration:’ owns title to 
community facilities and all land, 
except land directly under lots on 
which homes are located. This land 
and the homes are owned by individual 
homeowners (A, B, C, D, E, etc.). H also 
Owns title to streets which are not pub- 
licly owned. A, B, C, D, E, etc., must be 
members of corporation H. 


b. Zero lot line (alternate configuration): H 
owns title to all community facilities 
and land, except land directly under 
each structure, which is owned by 
owner (A, B,C, D, E, F. G, or K) of struc- 
ture. H also owns title to streets which 
are not publicly owned. A, B, C, D, E, F, 
G, and K must be members of corpora- 
tion H. 


‘Figures 8 and 9 show single-univ/single-family 
detached and single-unit/single-family attached 
structures which are the types of structures most 
commonly used. However, any type of structure 
may be used and the lega! owner of the structure is 
a member of the HOA. These configurations are 
most commonly called planned unit developments 
(PUDs) 






Fig. 8 
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4 Cooperative corporation ownership: Sin- 
gle deed fee simple ownership by a coopera- 
tive corporation of structures and real property 
including community facilities) extending to 
boundary of property (streets), All stockholders 
jor members) in the cooperative corporation 
are given exclusive right to use the unit and 
share use of the community facilities. 

Figure 10 shows different types of residential 
structures to display a cooperative community. It 
should be noted that it is most common for a 
cooperative to be composed of a single type of 
residential structure. In the HUD mortgage insur- 
ance program there must be at least five 
dwelling units; therefore, single-unit/single-fam- 
ily detached structures or single-unit/single-fam- 
ily attached structures must consist of at least 
five dwelling units. A cooperative cannot consist 
of a single fourplex structure (i.e., less than five 
units). Numbers in Fig. 10 indicate stockholders 
in cooperative corporation A, which owns title to 
all structures, streets, and community facilities. 

5. Condominium ownership: Single-deed 
fee-simple ownership of individual units and an 
undivided interest in a fee representing the 
common elements (i.e., purchasers are owners 
of individual condominium units and partial 
owners of the common elements). 

Condominium (or condominium develop- 
ment or condominium project): means the real 
property including structures and community 
facilities as recorded under condominium law. 

Condominium unit: means a unit owned in 
fee together with an undivided interest in the 
common elements and areas including com- 
munity facilities. 

Unit: means that portion of the condominium 
designated for exclusive residential or commer- 
cial use. 

Common elements: means the land and all 
portions of the condominium structures other 
than the units. 

Developer: means the entity which causes a 
development to be constructed and recorded as 
a condominium. 

Figure 11 shows different types of residential 
structures to display a condominium commu- 
nity. It should be noted that it is most common 
for a condominium to be composed of a single 
type of residential structure. In the HUD mort- 
gage insurance program there must be at least 
four dwelling units; therefore, single-unit/single- 
family detached structures or single-unit/single- 
family attached structures must consist of at 
least four dwelling units. In this case a condo- 
minium may consist of a single fourplex struc- 
ture. A-Z each own an individual unit and have 
an undivided interest in the common elements 

(including roofs and other structural elements). 

a. Expandable or add-on type of condo- 
minium: The expandable type of condo- 
minium is, as the name suggests, a 
single condominium development 
which is built in phases. The phases are 
separated by temporary property lines . 
which are not lifted until after each of \ 
the subsequent phases is completed 
and sold. The total number of units in ‘ — 
the ultimate condominium project must 
be known. For this example it is PHASE | 
assumed that there is a total of 90 units oe 
constructed in three phases of 30 units FGH 
each. Using a ratio of 1/fotal number of | A-+H- 
units, 8 purchaser of a unit in the first \ 
phase will progressively own 1/30, 1/60, — oe 
then 1/90 undivided interest in the com- 2 
mon area. Although the fraction of each i i a ae ale 
first-phase purchaser decreases as each 
phase is added on, the smaller fraction Fig. 12 





Fig. 11 
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will reflect an interest in a larger com arene 
mon area. The units in Fig. 12 could be ~~» 
structures other than townhouses, but ABC 
if the units in the structures differ in size NN 7 A-F 
8 ratio other than 1Aotal will have tobe = > e & 
used (such as unit area/total area) NO, 
6. Multiple condominium (series) develop in, 
ments. In this type of development a ba 
senes of condominiums, usually with 20 
to 50 units, is constructed so they can be 
more readily marketed and titles can be var avava 
More quickly conveyed. It should not be ly WXYZ 
confused with the add-on or expandable j— 4 4 
condominium, which is only one condo- Vez 
minium. Each of these condominiums is 
On @ Separate parcel of property in which 
each unit owner in that condominium 
has an undivided interest in its common 
area. No unit owner in one condo- 
minium has an undivided interest in any 
other condominium. The unit owners of 
all condominiums, however, are auto- 
matically members of the community 
facilities corporation. In most cases 
the individual condominium boards of 
directors delegate their rights to select 
contractors for maintenance of lawns, 
trash and snow removal, etc., to the 
community facilities corporation. This 
gives the effect that there is a master 
association, which is not true. An associ- 
ation or corporation ona separate parcel 
of property can only be the master of the 
property to which it holds title. The con- 
dominiums sketched in Fig. 13 could be 
made up of other types of structures 
than the townhouses depicted. 
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FAMILY LIFE CYCLE 


One of the basic factors in housin 
continually changing family size, ®.9., Organiza- 
tion, Composition, age, and size. As & result of 
this continuous change, the physical space 
requirements also change. Most often itis a 
gradual process over the years. 

The conflict occurs with the ever-fluctuating 
family organization and the inflexible physical 
space they occupy at a particular period in time, 
For example, when a family needs an additional 
bedroom or more recreational space, it cannot 
easily increase Or expand its space. This is pos- 
sible with detached single-family houses but 
becomes quite difficult to accomplish with any 
other type of living unit. In like manner, when 
the family ts getting smaller, the physical space 
requirements will contract substantially, Again, 


a situation exists where the physical space does 
not match the family needs. 


Q design is the 
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INTENSITY OF DEVELOPMENT (LAND-USE INTENSITY) 
Reduced Site Area for Staap Slopes 


The intensity of development of land for res: For nonelevator buildings on altos with 19 
dential use has been measured throughout the cent or more of their Original Haron CONTA; Dor 
country in a variety of ways. The land-use inten: oxiating slopes of 20 percent or MOr®, the 
sity (LUI) method has won increased accep aron for LUI assignment consideration, ane 
tance as a comprehensive technical approach be reduced 1 percent for each total Seren” 
to this subject. Tho LUI method relates the point of average slope within the steep ee 
number of living units by floor area to a recom portion of the site area, Oped 
mended amount of site area according to their fotal site area, 45,000 ft? 
location and the type and size of housing. It Aroa of average 30% slope, 26,250 1) 
includes useful guidance material as to needed 40% ~ 26,250 f, 7,875 ft 


parking space, recreation space, livability 
Space, etc., as related to floor area. | 

The correlation of these elements shown IN 
Table 4 indicates, for each LUI number, the 
maximum square foot amount of floor area (FA) 
and the minimum ratios of open space (OS), liv: Less than 20% slope 
ability space (LS), and recreation space (RS), for | 
each square foot of site or land area (LA). Also OMAN | 

' ope ‘ WANS ‘ 

indicated are the minimum number of occupant Average 30% slop \, ek 200 





car (OC), and total car (TC) parking spaces per \ 

living unit. of « 
: kK 

DEFINITIONS SK yc 50! 

Land Area (LA) 


Land area for LU! computations is the sum of 
site land area for residential use plus one-half 
of the area of any abutting walk, alley, or street 
right-of-way plus one-half of the area of any 
abutting beneficial open space with reasonable Building Area (BA) 
expectancy of permanence such as streams or 
park land. (Countable area for abutting benefi- 
cial open space should have a maximum width 
of 35 ft for single-family building types, 50 ft for 
walkup apartments, and 70 ft for high-rise 
buildings, measured at right angles to the prop- 
erty line.) 


Total site area for LUI assignment, 45,000 #1 
7,875 ft? = 37,125 ft? 


Building area is the total land area covered by 
residential buildings, measured horizontally 
from the faces of the exterior walls (or the exte. 
rior lines of omitted walls) at main grade level 
Entrance platforms, steps, and terraces are not 
countable as building area. 


A— Single Family Detached P| 








B— Town Houses 4 Cron 
C-— Garden Apartments f ap 
D- High Rise ra 


Apartments 
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Fig. 1 Variety of building types in combination. 
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Floor Area (FA) and Floor Area Ratio 
(FAR) 


Floor area ts the total floor area for residential 
use on all floors of a building or buildings, mea- 
sured from the outside faces of the exterior 
walls. including halls, lobbies, Stairways, eleva- 
tor shafts, enclosed porches, balconies, and 
below-grade floor areas used for habitation and 
residential access. 

Not countable: (1) open terrace, Patio, atrium 
or balcony; (2) carport, garage, breezeway, or 
too! shed; (3) special-purpose areas for the 
common use of all the occupants, such as a 
recreation room or social hall; (4) staff space for 
therapy Of examination in care housing; (5) 
basement spaces not used for living accommo- 
dations, or (6) any commercial or other nonres- 
idential space. 

The floor area ratio (FAR) times the land area 
(LA) equals the maximum amount of floor area 
(FA) acceptable for the development of a prop- 
erty. FAR x LA= FA, or FA/LA = FAR 


Open Space (OS) and Open Space 
Ratio (OSR) 


Open space is the sum of the uncovered open 
space and one-half of the covered open space. 

Uncovered open space: The horizontal area 
of the site not covered by building area (BA), 
plus open exterior balconies and roof area 
improved as recreation space (RS). 

Covered open space (COS): The usable open 
space that is closed to the sky, having two clear 
unobstructed open or partially opened sides 


Fig. 2 Combined cluster housing and parking court 


site plan. 


Parking court 
and houslng 
cluster 





(minimum 50 percent open). The square foot 
amount countable as covered open space may 
not exceed the square foot amount of the open 
sides. Examples: covered balconies, covered 
portions of improved roof area or spaces under 
buildings supported by posts, columns, or can- 
tilevers, 

The open space ratio (OSR) times the land 
area (LA) equals the minimum amount of open 
space acceptable for the development of a 
Property. OSR x LA = OS, or OS/LA = OSR 


Livability Space (LS) and Livability 
Space Ratio (LSR) 


Livability space is nonvehicular open space, 
including lawns, planting space, walks, paved 
terraces, and sitting areas and the unpaved por- 
tions of street right-of-ways. No paved areas for 
car traffic or parking can be included as livabil- 
ity space. 

The livability space ratio (LSR) times the land 
area (LA) equals the minimum amount of liv- 
ability space acceptable for the development of 
a property. LSR x LA=LS, or LS/LA = LSR 


Recreation Space (RS) and 
Recreation Space Ratio (RSR) 


Recreation space is a public or private exterior 
area improved for recreation of all residents, 
having at least dimension of 50 ft, an average 
dimension of 100 ft, and a minimum area of 
10,000 ft?. 

A smaller least dimension is acceptable if the 
recreation space is usable improved roof area. 
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INTENSITY OF DEVELOPMENT (LAND-USE INTENSITY) 


A smaller dimension and area are acceptable if 
10,000 ft? is more than the total needed. 

Countable recreation space should be a mini- 
mum of 20 ft from any residential wall contain- 
ing a window on the ground floor. 

The recreation space ratio (RSR) times the 
land area (LA) equals the minimum amount of 
recreation space acceptable for the develop- 
ment of a property. RSR x LA = RS, or RS/LA = 
RSR 


Occupant Car Space (OCS) and 
Occupant Car Ratio (OCR) 


Occupant car space is garage, carport, or other 
parking space available to the residents without 
time limits. 

The occupant car ratio (OCR) times the num- 
ber of living units (LU) equals the minimum 
number of car parking spaces (CPS) for resi- 
dents in the development of a property. OCR x 
LU = CPS, or CPS/LU = OCR 


Total Car Space (TCS) and Total Car 
Ratio (TCR) 


Total car space is occupant car space plus other 
parking space that is available for unlimited or 
seldom limited time periods (primarily for 
guests). 

The total car ratio (TCR) times the number of 
living units (LU) equals the minimum number 
of car parking spaces acceptable for a develop- 
ment including space for guest cars. TCR x LU = 
TCS, or TCS/LU = TCR 


LAND-USE INTENSITY SCALE 


To rate or measure, it is necessary to have a 
measurement scale. For LUI, the rating scale is 
based first and most directly on the relatlonship 
of total floor area (FA) to total land area (LA). 

As shown on the basic scale in Table 1, the 
LUI scale starts with an FAR of 0.025 for a LUI 
number of 1.0. The FAR doubles at each suc- 
ceeding full LUI number on the scale. The floor 
area ratio (FAR) of 0.025 indicates that the max- 
imum floor area (FA) desired ata LUI rating of 
1.0 is 1089 ft? per acre. (43,560 x 0.025) For a LUI 
rating of 2 the FAR would be 0.05 and the FA 
would be 2178 ft’. 


TABLE 1 Basic Scale 


Land-use intensity number 














Floor area ratio 


LUI 1.0 0.025 
LUI 2.0 0.050 
LUI 3.0 0.100 
LUI 4.0 0.200 
LUI 5.0 0.400 
LUI 6.0 0.800 
LUI 7.0 1.60 


LUI 
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TABLE 2 Expanded Scale 


Floor area 
Land-use intensity number Floor area ratio — nd-use a Land-use Peer ane 
3 Land-use pai — FAR) A 

LUI 3.0 0.100 ty (LUN) (FAR) intensity (LUD Pens : INteNsity LU natty 
LUI 31 | 0.107 intensity | ++ 17 ~ 0.325 rr met 
LUI 3.2 0.115 3.0 - ‘ 0.348 6 lees 
Lut 33 | ea 21 0.107 reas 25 13 
LUI 35 | 33 0.123 5.0 400 6. ‘x 
LUI 3.6 | sid 0.132 3.1 —_ G8 _ 
0.152 3.4 = S 
LUI 3.7 | 0.162 35 0.141 5.2 0.459 6s ve 
LUI 3.8 | 0.174 36 0.152 5.3 0.482 7.0 - 
LUI 3.9 | 0.187 37 0.162 5.4 ween 7.1 > 
LUI 4.0 | 0.200 38 0.174 5.5 0.586 7.2 tine 
ef 0187 5.6 0.606 3 vs 
4.0 0.200 9.] nape - 2.13 
% a2 | 58 a 2 2.x 
12 0230 | 5.9 0.746 76 28 
43 0.246 «|| 6.0 — a 28 
44 0.264 | 6.1 0.857 7.8 27 

45 0.283 | 6.2 0.919 79 i 

46 0303 | 6.3 — 80 3 


Each full number on the LUI scale has 10 sub- 
divisions, such as 3.1, 3.2, and 3.3, for intensi- 
ties between the full numbers as shown on the 
expanded scale in Table 2. 

Computed FARs between FARs shown on the 
LUI scale are raised to the FAR of the next 


higher LUI number on the scale, and standards 


4 
, 


TABLE 4 


Land-use Floor area Livability Recreation Qecupant tao” 





’ ' Oa! ca 
for that LUI number apply. FARs 0.188 through intensity ratio Open space —space ratio _— “ar Tao ratio 
0.200 are classified as LUI 4.0. wu) (FAR) ratio (OSR) (LSA) Faso (SR) (OR TCR 

As intensities less than LU! 3.0 are seldom 3.0 0.100 0.80 0.65 0.025 2.0 22 
used in HUD projects, LUIs 1.0 through 2.9 are 3.1 0.107 0.80 0.62 0.026 19 21 
not included in the tables. 3.2 0.115 0.79 0.60 0.026 19 2} 

37 0.162 0.77 0.53 0.032 16 1s 
LAND-USE INTENSITY NUMBER 3.8 0.174 0.77 0.52 0.033 15 1) 
The LUI number assigned for the development 3.9 0.187 0.77 0.52 0.036 15 a 
of a site is determined by the average living unit 4.0 0.200 0.76 0.52 0.036 14 '§ 


size and the number of living units for the site 
that are agreed to by the developer, the local 
authority, and HUD. It should provide an inten- 
sity of development that is appropriate to the 
characteristic of the site and its location in the 
community. 

To find the LUI number, the average living- 
unit size (1250 ft? in the example below) is mul- 


OO 


TABLE 5 Favorable Land-Use Intensity Ranges for Various Building Types 


tiplied by the number of living units (8 in the Building type Range of land-use intensity 
example below) to determine the floor area SS Sie en ane 

ivi y Types 
(FA). The floor area is then divided by the gross story deteched —_ 


site or land area (LA) (48,500 ft’ in the example 
below) to determine the floor area ratio (FAR). 


FA/LA = FAR 


8 x 1250 = FA 10,000/LA 48,500 = FAR 206. The 
LUI number whose FAR is just above the FAR 
determined (0.206) is the LUI number 4.1 for the 


1-story townhouse 
2-story detached 
2-story townhouse 


2-story garden apartment 
3-story apartment 


Walk-up Apartments _ a 


From LUI 1.0 to LUI 3.8 
From LU! 2.0 to LUI3.9 
From LUI 2.0 to LUI 4.0 
From LUI! 3.7 to LUI 48 


From LUI 3.9 to LU! §.0 
From LUI 4.9 to LUI 60 


site as shown underlined in Table 3. {story apartment ee From LUI 5.5 to LUI6.5 

Elevator Buildings 
6-storyapartment =) 
USE OF LUI CRITERIA es Apa ll Se Peete 
Reading horizontally along the line for LUI 3.8 =‘: 10-story apartment From LUI 6.5 to LUI 7.5 
in Table 4 are the ratio amounts of floor area, ikl Spenment From LUI 6.8 to LUI 7.9 
open space, livability space, recreation space, ca apartment From LU! 7.2 to LUI 84 
and the number of car parking spaces per living ory Of more 


unit required for the project. 


LAND-USE INTENSITY RANGE 


The land-use intensity range indicated in Table 
5 for each building type is the range that has 
proved to be the most favorable for that build- 
ing type. Intensities higher or lower than the 
range indicated tend to over- or underdevelop a 
property. The intensity for a building type alone 
on a property or in a group mixed with groups 
or individual specimens of other building types 
should usually be within the range indicated. 


From LUI 7.7? toLUl94 


When the acceptable land-use j . 
ber has been determined, the sash 
use the amount of floor area 
floor area ratio for that number j 
ent ways. Figure 4 shows 
amount of floor area can be used in 2 5 
story buildings. 


@xample To find the LUI number for 8 develop 
ment contemplating living units of approx! 
mately 1200 ft’ and a desired density of 6 wing 
units per gross acre, follow the horizontal line 
from 1200 to its intersection with the vertical line 
below 6, to determine @ LUI of 3.8 For combine 
tions of living-unit size and number per acre not 
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INTENSITY OF DEVELOPMENT (LAND-USE INTENSITY) 






































Abutt! ng 
street land a ee 
ares ie iloipes sgheuaandai octets 
space 
One 10 story bul lding covering 
103 of the site - FAR = 1.0 
Street a | ee enn el 
| Ee 
4 1) | 
1 nt | 
| i 
Abut t ng a 3 
street land ——— ee 
area (open Peas eas cee 
space) One 5 story building covering 
20% of the site - FAR = 1.0 
Street 
4 
Abutti ng 
street land 
se Two 2 story bulldings each cover- 
Ing 25% of the site - FAR = 1.0 


Fig.3 Floor area ratios. 


TABLE 6 Single-Family-Dwelling Land-Use Intensity Numbers 
Number of living units per gross acre a 











Net living cae $$$ _____—_ 

unit size 4 5 6 8 10 12 14 _ 16 _ a2 20 - 25 
600 ft? [32 35 38 40 42 44 45 48 
700 ft? 3.0 3.4 3.7 4.0 4.2 4.4 4.6 47 5.1 
800 fr’ 3.0 3.2 3.6 3.9 4.2 4.4 4.6 4.8 4.9 5.3 
900 fr? 3.1 3.4 | 3.8 4.1 44 4.6 4.8 4.9 5.1 5.4 


1000 ft’ 3.0 3.2 3.5 
1100 fr’ 3.1 3.4 3.6 4.1 44 47 4.9 5.1 5.2 5.4 
1200 fr’ 3.2 3.5 3.8 4.2 45 48 5.0 5.2 5.4 

1300 ft? 3.3 3.6 3.9 43 


1400 fr? 3.4 3.7 4.0 4.4 4.7 
1500 fr’ 3.5 3.8 4.1 4.5 4.8 5.1 


1600 fr? 3.6 
1700 fr? 3.7 4.0 
1800 fr? 3.8 4.1 44 4.8 
1900 fr? 3.9 4.2 44 4.9 5.2 
2000 fr? 3.9 4.2 45 49 5.3 
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INTENSITY OF DEVELOPMENT (LAND-USE INTENSITY) 





7 the E7 Sin 
shown in Tables 7 through 10, LUI numbers can wT ome Recreation Occupant tata 
be calculated as described under Land Use Car 
Floor area ratio space car ratio rati 
intensity Number. Allowance for common space ratio Open space LSA) ratio (RSR) (OCR) aq 9 
can be calculated as described under Adjusted Land-use (FAR) ratio (OSA) ( CR) 
Floor Area for Walk-up Apartments or Adjusted _ intensity (LU!) 0.80 0.65 0.025 2.0 22 
Floor Area for High-Rise Apartments. If exact 30 0.100 0.80 0.62 0.026 1.9 21 
figures for percentage of common space are 41 0.107 0.79 0.60 0.026 1.9 21 
available, they can be substituted for the 11 or 4.2 0.115 0.79 0.58 0,028 18 2.0 
20 percent averages shown here. 0.123 0.55 0.029 1,7 19 
3.3 0.132 0.78 
3.4 0.78 0.54 0.030 1.7 19 
25 0.141 0.78 0.53 0.030 1.6 18 
36 0.152 0.77 0.53 0.032 1.6 18 
ADJUSTED FLOOR AREA FOR WALK: ni 0.162 nl 0:62 0.033 15 ie 
UP APARTMENTS 3.8 oye 0.77 0.52 0.036 15 17 
0.18 
The floor area (FA) for individual garden apart- 3.9 ee 0.76 0,52 poe 7 1.6 
ment units should be increased by 11 percent 4.0 ‘a4 0.76 0.51 , ' 16 
: 41 0.2 0.51 0.039 1.4 15 
before computing the FAR, to allow approxi ; 0.230 0.75 
f 4.2 : 0.49 0.039 13 15 
mately 10 percent of the total floor area for 0.246 0.75 
| 4.3 : 4 0.48 0.042 13 15 
common-use halls, stairways, etc. 0.264 0.7 
4.4 0.74 0.48 0.042 1.2 14 
4.5 0.283 073 0.46 0.046 1.2 14 
4.6 er 073 0.46 0.046 1.2 13 
ADJUSTED FLOOR AREA FOR HIGH- 4.7 er 0.73 0.45 0.049 1.1 13 
RISE APARTMENTS ‘ 0373 0.72 0.45 0.052 1.1 13 
ee 052 PL 
The floor area (FA) for individual high-rise ae 0.400 0.72 “ ve a a g: 
apartment units should be increased by 20 per- 54 0.429 0.72 Hee 0.056 10 be 
cent before computing the FAR, to allow 52 0.459 0,72 fe 0.059 0.99 : 
approximately 17 percent of the total floor area 5.3 0.492 0.71 0.062 0.96 
f i 0.71 0.41 1.1 
or lobbies, elevator shafts, stairways, halls, etc. 54 0.528 
—_———_——— LLL 
MAXIMUM NUMBER OF LIVING 
UNITS FOR A PROJECT 
To find the maximum number of living units for 
& project in compliance with the LUI standards, TABLE 8 Walk-up Apariment—Land-Use Intensity Numbers 
multiply the acceptable number of living units — ; 
per acre used in identifying the LUI number by ising _______Numberoflivingunitspergrossacre 
the size of the project or land area. unitetea® 10 12 14 16 20 25 30 40 50 60 80 











300 4oof?) 036i KC (<té‘ikk‘OO4DCODCOC«CSARSC(‘(‘é*O@‘@«CD(CO#;*‘#@SST 


example 6 LU per acre x 60 acres = 


project LU. 500 ft? 3.7 3.9 4.1 4.4 4.7 5.0 5.4 5.7 6.0 6.4 
600 ft? 3.7 3.9 4.2 4,3 4.7 5.0 5.2 5.7 6.0 6.2 
700 ft? 3.9 4,2 4.4 4.6 4.8 5.2 5.5 5.9 6.2 6.5 
800 ft? 4.1 4.3 4.6 4.8 5.1 5.4 5.7 6.1 6.4 

MINIMUM LAND AREA FOR A 900 ft’ 42 45 47 449 #429451 #4256 #58 #462 

PROJECT 1000 ft’ 4.4 4.7 4.9 5.1 5.4 5.7 6.0 6.4 


1100 ft’ 4.5 4.8 5.0 5,2 5.4 5.9 6.1 6.5 
1200 ft’ 4.7 4.9 5.0 5,3 5.7 6.0 6.1 
1300 ft’ 4.8 5.0 5.3 5.5 5.8 6.1 6.4 


1400 ft’ 4.9 5.0 5.4 5.6 5.9 6.2 6.5 
1500 ft’ 5.0 5.1 5.5 5.7 6.0 6.3 

1600 ft’ 5.1 5.3 5.7 5.8 6.1 6.3 

1700 ft’ 5.2 5.4 5.6 5.8 6.2 6.5 

1800 ft? 5,2 5.5 5.6 5.9 6.1 


To find the minimum amount of land or gross 
site area for a project in compliance with the 
LU! standards, divide the total number of living 
units needed for a project by the acceptable 
number of living units per acre. 


example A 160-unit townhouse development is 
needed for low-rent housing, to average 1200 ft’ 
per living unit at a density of 8 living units per 
acre. The land-use intensity (LUI) number for this 
living unit density and size is 4.2 (see Table 6), 

160/8 = 20 acres needed, in a location where 
LUI 4.2 would be appropriate. 


. *Total floor areas shown have been increased by 11 percent as directed above to include common space 
in deriving correct LUI numbers. 


LAND AREA RANGE 
DETERMINATION WHERE DENSITY pXampl@ Proposed 100 each 1200-H 2-story 
'$ NOT KNOWN townhouses. Problem, how much land area is 


To find the most favorable range of land area 
which will comply with LUI guidelines when 
only the number of units, the floor area and the 
building type are known, find the LUI range for 
the building type in Table 5. Find the related 
floor area ratios in Tables 7, 9, and 11. To find 
the most favorable land area range, divide the 
total proposed residential floor area by the floor 
area ratio for the highest and lowest LUI num- 
ber shown for the proposed building type in 
Table 5. 


needed to comply with LUI Standards. 
Table 5 shows for 2-story townhouses a LU 
range of 3.7 to 4.8. Table 7 shows LUI 3.7 = FAR 


0.162 and LUI 4.8 = FAR 0.348. 


Total proposed floor area = 100 LU x 
po DF area = 1200 ft? = 4 
Minimum site size = 120,000 ft? = aie. 2 


or 7.9 acres 0.348 


Maxim ite size = 
um site size = 120,000 ft? = 740,740 ft? 


Or 17.0 acres 0. 162 


Site area range needed 
to 
standards = 7.9 to 17 yee comply with LUI 


y 





ase 9 walk-up Apartment—and-Use intensity Criteria 
nee Floor area 

ay (LU ratio (FAR) pi pie Livability space Recreation space Occupant car Rig ) 

——= Seen dis ais ratio (LSR) ratio (RSA) ratio (OCR) ———_—— 
36 aes 0.78 053 9092~C*té—“‘<2C2C«S~CC“(i:‘;* a 
a 0.174 0.77 0.53 0.032 16 i 
es 0.187 077 0.52 0.033 15 
+ 0.200 ou 0.52 0.036 15 a 
4.0 oe 0.76 0.52 0.036 1.4 i 
i: 0.230 re 0.51 0.039 1.4 ie 
4.2 0.246 0.75 0.51 0.039 16 1.4 
43 0.264 0.75 0.49 0.039 1.3 1.5 
44 hae 0.74 0.48 0.042 13 
45 fais 0.74 0.48 0.042 1.2 a 
16 — 0.73 0.46 0.046 1.2 pen 
47 0348 0.73 0.46 0.046 1.2 i 
4.8 bags 0.73 0.45 0.049 3 1.3 
4.9 aan 0.72 0.45 0.052 1.1 le 
6.0 , 0.72 0.44 0.052 11 i 
5.1 pe 0.72 0.43 0.055 1.0 is 
5.2 pi 0.72 0.42 0.056 1.0 er 
5.3 ' 0.71 0.41 0.059 0.99 1.1 
5.4 0.528 0.71 0.41 0,062 0.96 1.1 
5.5 0.566 0.71 0.40 0.062 0.93 1.1 
5.6 0.606 0.70 0.40 0.065 0,90 1.0 
57 0.650 0.70 0.40 0.065 0.87 Liss 
5.8 0.696 0.69 0.40 0.070 0.84 0.99 
5.9 0.746 0.69 0.40 0.075 0.82 0.96 
6.0 0.800 0.68 0.40 0.080 0.79 0.93 
6.1 0.857 0.68 0.40 0.080 0.77 pipe 
6.2 0.919 0.68 0.40 0.083 0.74 0.8 
6.3 0.985 0.68 0.40 0.085 0.72 0.85 
6.4 1.06 0.68 0.40 0.085 0.70 0.83 
65 1.13 0.67 0.41 0.090 0.68 OB" 


LK 


TABLE 10 High-Rise-Apartment Land-Use Intensity Numbers 


Number of living units per gross acre 


netvinguitsize? 30a soso 

400 ft? 6.2 6.5 6.8 7.0 7.2 7.4 7.5 7.8 
500 ft” 6.1 6.5 6.8 7.1 7.3 75 7.7 78 
600 ft? 6.1 6.3 6.8 7.1 7.4 7.6 7.8 7.9 
700 ft? 6.0 6.3 6.6 7.0 7.3 7.5 7.8 8.0 
B00 ft? 6.2 6.5 6.8 7.2 75 7.8 8.0 
900 ft? 5.9 6.4 6.7 6.9 7.4 2 7.9 

1000 ft? 6.1 6.5 6.8 7.1 7.5 7.8 

1100 ft? 6.2 6.6 7.0 7.2 77 8.0 

1200 ft? 6.4 6.8 7.1 7.4 7.8 

1300 ft’ 6.5 6.9 7.2 7.4 7.9 

1400 ft? 6.6 7.0 7.3 7.6 8.0 

1500 ft? 6.7 7.1 7.4 77 

1600 ft? 6.8 7.2 7.5 7.8 

1700 ft? 6.9 7.3 7.6 7.9 

1800 ft? 6.9 7.4 77 7.9 


*Total floor areas shown have been increased by 20 percent as directed above to include common space in deriving correct LUI numbers. 


TABLE 11 High-Rise-Apartment Land-Use Intensity Criteria 


Land-use Floor area Open space Livability space Recreation space Occupant car Total car 
intensity (LUI) ratio (FAR) ratio (OSR) ratio (LSR) ratio (RSR) ratio (OCR) ratio (TCR) 
59 0.746 0.69 0.40 0.075 0.82 0.96 
6.0 0.800 0.68 0.40 0.080 0.79 0.93 
6.1 0.857 0.68 0.40 0.080 0.77 0.90 
62 0.919 0.68 0.40 0.083 0.74 0.87 
6.3 0.985 0.68 0.40 0.085 0.72 0.85 
6.4 1.06 0.68 0.40 0.085 0.70 0.83 
6.5 1.13 0.67 0.41 0.090 0.68 0.81 
6.7 1.30 0.67 0.42 0.104 0.64 0.77 
6.8 1.39 0.68 0.42 0.104 0.62 0.75 
69 1.49 0.68 0.43 0.104 0.60 0.73 
7.0 1.60 0.68 0,43 0.112 0.58 0.71 
1 172 0.68 0.45 0.115 0.57 0.69 
72 184 0.69 0.46 0.115 0.56 0.67 
13 1.97 0.70 0.47 0.118 0.54 0.65 
7.4 2.11 0.71 0.49 0.127 0.52 0.63 
15 226 0.72 0.50 0.136 0.50 0.61 
7 2 60 0.76 0.52 0.145 0.47 0.58 
79 2.99 0.83 pad 0.150 0.45 0.55 
0.86 0.61 0.160 0.44 0.54 


a ee 
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EVALUATION OF SITE EXPOSU 
AIRCRAFT NOISE ai 


if noise exposure forecast (N 


EF) , 
nome rating (CNR) OF COMposite 


contours are available, 
ocate the site by refe: TANG to the marked scale. 


Also locate a point roughly in the center of the 
sree covered by the principal runways. If the 
site les outside the NEF-30 (CNR-100) contour, 
draw a Straight line to connect these two points. 
Measure along this line the distances between 
(1) the NEF-40 (CNR_1 15) and NEF-30 (CNR- 100) 
contours and (2) the NEF-30 (CNR-100) contour 
and the site. Now use Table 1 to evaluate the 
site's exposure to aircraft noise. 

'! NEF or CNR contours are not available. 
determine the effective number of operations 
for the sirpor as follows. Multiply the number 
of nighttime jet operations by 17. Then add the 
number of daytime jet operations to obtain an 
effective total. Any supersonic jet operation 
sutomatically places an airport in the largest 
category of Table 2, which governs noise 
acceptability. 

On a map of the area that shows the principal 
runways, mark the locations of the site and of 
the center of the area covered by the principal 
runways. Then, using the distances below, you 
can construct approximate NEF-40 and NEF-30 
contours for the major runways and flight paths 
most likely to affect the site. Again use Table 1 
to evaluate the site's exposure to aircraft noise. 


examples 
Example 1: The illustration at the top shows 
two sites located on a map that has NEF con- 
tours. We draw a line from each of these sites to 
8 point roughly in the center of the area covered 
by the principal runways. 

Measuring along these lines, we find that site 
1 les outside the NEF-30 contour at a distance 
greater than that between the NEF-30 and NEF- 
40 contours and that site 2 lies outside the NEF- 
30 contour at a distance less than that between 
the NEF-30 and NEF-40 contours. 

Therefore, the exposure of site 1 to aircraft 
noise is clearly acceptable and the exposure of 
site 2 is normally acceptable. 


Example 2: The illustration at the bottom of the 
page shows an airport for which NEF or CNR 


TABLE 1 Site Exposure to Alreraft Noise 


a 
Distance from site to the center of the are 
covered by the principal runways 


than 
Outside the NEF-30 (CNR: 100) contour, at aie a ial 
or equal to the distance between the NEF-30 4 


ICNR.100, CNA-115) contours 
Outside the NEF-30 (CNR-100) c 
distance between the NEF-30 and 
contours 

Between the NEF-30 and NEF-40 (CNRA-1 
Within the NEF-40 (CNR-116) contour 


han the 
viour, at a distance lens t 
‘J NEF-40 (CNFA-100, CNRA-115) 


00, CNA-116) contours 


TABLE 2 Distances for Approximate NEF Contours 
Distances to NEF 30 


Acceptability Category 


Clearly 8CCeptable 
Normally 8Ccoptable 


Normally “UNACCOptabiy 
Clearly UNACCEptable 


Distances to NEF 40 








contour ____ contour 

Effective number of operations — @® _ @ ® a _@ 
0-50 © 1000 ft 1 mile 0 0 
51-500 %4 mile 3 miles 1000 ft 1 mile 
501-1300 1% miles 6 miles 2000 ft 24 miles 
More than 1300 or any supersonic jet 2 miles 10 miles 3000 ft 4 miles 
operations . 

RUNWAY 





Fig. 1 Construction of approximate NEF contours 
using the distances in Table 2. 


/ 
SITE 1¢ CLEARLY 
ACCEPTABLE 





EVALUATION OF SITE EXPOSURE TO AIRCRA 


NORMALLY 
SS ACCEPTABLE 


SITE 2© 


ome RUNWAYS 
ROADS 
——--— FLIGHTPATHS 


3 MILES 


Fig. 3 Example of approximate NEF contours drawn for an airpo 
between 51 and 500. 





ri with an effective number of operations 
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contours are not available. The airport has 20 
nighttime and 125 daytime jet operations. There 
are no supersonic flights, and so we determine 
the effective number of operations as follows: 


20 (nighttime) x 17 = 340 


Add to this the actual number of daytime oper- 
ations: 


340 + 125 (daytime) = 465 


Using the distances in Table 2, we construct 
approximate NEF contours and then draw a 
line from the site to a point roughly in the 
center of the area covered by the principal 
runways. Measuring along this line, we find 
that the site lies outside the NEF-30 contour at 
a distance greater than that between the 
NEF-30 and NEF-40 contours. Therefore, the 
site’s exposure to aircraft noise is clearly 


acceptable. 


FT NOISE 
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EVALUATION OF SITE EXPOSURE TO ROADWAY NOISE 


EVALUATION OF SITE EXPOSURE TO 
ROADWAY NOISE TO 
AIRPORT 


Traffic surveys show that the level of roadway 
noise depends on the percentage of trucks in 
the total traffic volume. To account for this 
effect, these guidelines provide for separate 
evaluation of automobile and truck traffic. 
Before proceeding with these separate evalu- RAILWAY 
ations, however, determine the effective dis- NO.1 
tance from the site to each road by locating the 
distances from the site to the centerlines of the 
nearest and farthest lanes of traffic. Now lay a 
Straightedge to connect these two distances 


210' RAILWAY 
NO. 2— 






and read off the value at the point where the 
Straightedge crosses the middle scale. This STOP SIGN — 
value is the effective distance to the road. ROAD NO. 2 = 
(EFFECTIVE DISTANCE = 
Automobile Traffic IS 166 FT) = 
a) 
The numbers in Fig. 1, which is used to evaluate 5 
the site’s exposure to automobile noise, were ROAD NO.1 cee : = 
arrived at with the following assumptions: (EFFECTIVE ;ETANGE’IS = 
# There is no traffic signal or stop sign within DISTANCE IS me FT) F 
330 FT) Ese =; 


800 ft of the site. 
# The mean automobile traffic speed is 60 
mish. 
® There is line-of-sight exposure from the site 
‘suse cniaile a eek i‘ that effec- Fig 4 Plan view of site showing how distances should be measured from the location of the dwelling near- 
If a road meets these three conditions, pro- ost fo the source. 
ceed to the figure for an immediate evaluation 
of the site’s exposure to the automobile noise 


Multiply each by the appropriate adjustment 





from that road. But if any of these conditions Le ‘ pe 
are different, make the necessary adjustment(s) = There is no traffic signal or stop sign within ae 
and then use the figure for the evaluation. 800 ft of the site. “ 
# The mean truck traffic speed is 30 mi/h. 
Adjustments for Automobile Traffic = There is line-of-sight exposure from the site 
. to the road; i.e., there is no barrier that effec- 
Stop-and-go traffic If there is a traffic signal or tively shields the site from the road. TABLE 3 
Stop sign within 800 ft of the site, multiply the lf a road meets these four conditions, pro- —_ Mean traffic speed, mi/h Adjustment factor 
total number of automobiles per hour by 0.1. ceed to Fig. 4 for an immediate evaluation of = TT an 
Mean traffic speed If there is no traffic signal the site's exposure to truck noise from that 25 1.20 
: nage road. But if any of the conditions are different, 
or stop sign within 800 ft of the site and the ; ; 30 1.00 
; make the necessary adjustment(s) listed below 
mean automobile speed is other than 60 mi/h, anal thaneaaieii: dior aoeouluation 35 0.88 
multiply the total number of automobiles by the 9: , 40 0.75 
iate adjustment factor. 45 0.69 
icieeaainc as Adjustments for Truck Traffic 50 0.63 
Road gradient If there is a gradient of 3 per- 35 0.57 
cent or more, multiply the number of trucks per oO a 
TABLE 1 hour in the uphill direction by the appropriate 0.43 
Mean traffic speed, mi/h Adjustment factor adjustment factor. _—. 
20 0.12 
25 0.18 
30 0.25 examples The site shown is exposed to noise 
35 0.32 oer from three major roads: Road 1 has four lanes, 
os pe ————— each 12 ft wide, and a 30-ft-wide median strip that 
4“ 0.70 Percent of gradient Adjustment factor | accommodates a rapid-transit line. Road 2 has 
ve ay ———= four lanes, each 12 ft wide. Road 3 has six lanes, 
= 7 as Ug each 15 ft wide, and a median strip 35 ft wide 
1.00 5-6 17 wide, and a median strip ; 
2.5 Example 1: Road 1. The distance from the site to 


1.20 More than 6 

70 1.40 maT the center of the nearest lane of traffic is 300 ft. 
LL The distance to the centerline of the farthest lane 
of traffic is 366 ft. Figure 1 shows that the effec- 

tive distance from the site to this road is 330 ft. 
Road 2. The distance to the center of the near- 
Barrier adjustment This adjustment affects ss ; est lane of traffic is 150 ft. The distance to the 
Add to this adjusted figure the number of trucks centerline of the farthest lane of traffic is 186 ft. 


distance and applies equally to automobiles and A np 
instructions er hour in the ill directi 
trucks on the same road. Therefore, instruc p ownhill direction. Figure 1 shows that the effective distance from 
the site to this road is 166 ft. 


fter those for truck 
for io adjustment appear 6 mapasbee (WME ideicws fifiestonates : 
ve stop sign within 800 ft of the site, multiply by 5 Road 3. The distance to the centerline of the 
the total number of trucks. nearest lane of traffic is 210 ft. The distance to 
the centerline of the farthest lane of traffic is 


in Fig. 3, which is used to evaluate Mean traffic speed Make this adjustment only 320 ft. Figure 1 shows that the effective distance 

the site’s exposure to truck noise, were arrived _ if there is no traffic signal or stop sign within 800 ~—s«ffom the site to this road is 260 ft. 
at with the following assumptions: ft of the site and the mean speed is not 30 mi/h. Example 2: Road 1 meets the three conditions 
= There is a road gradient of less than 3 If the mean truck speed differs with direction, _ that allow for an immediate evaluation. [n 
treat the uphill and downhill traffic separately, obtaining the information necessary for this 


Truck Traffic 


The numbers 


percent. 
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Fig. 2 Example of how Fig. 1 is used to determine effective distances. Fig. 3 Example of how Fig. 2 is used to evaluate site exposure to automo- 
bile noise. 
evaluation, we found that the hourly automobile 
flow is 800 vehicles. In Fig. 2, we locate on the 
vertical scale the point representing 800 vehicles 
per hour and on the horizontal scale the point 40,000 
representing 330 ft. (Note that we must estimate 
the location of this point.) Using a straightedge, 30,000 
we draw lines to connect these two values and 
find that the site’s exposure to automobile noise 20,000 
from this road is normally acceptable. 
Example 3: Road 2 has a stop sign at 750 ft from 
the site. The hourly automobile flow is reported = 
as being 900 vehicles. We adjust for stop-and- 3 
go traffic: : 
900 x 0.1 = 90 vehicles s 
& 
and find from Fig. 2 that the exposure to auto- £ een 
mobile noise is clearly acceptable. 2 he oe erar ane 
Example 4: Road 3 is a depressed highway. 3 
There is no traffic signal or stop sign and the 4 
mean speed is 60 mi/h. The hourly automobile a 
flow is 1200 vehicles. The road profile shields Z 
all residential levels of the housing from line of 9 
sight to the traffic. The only adjustment that can 5 
be made is the barrier adjustment. This adjust- 2 
ment is necessary, however, only when the > 
site's exposure to noise has been found clearly 2 
or normally unacceptable. Figure 2 shows that 2 
the exposure to automobile noise is normally x 
acceptable. Therefore, no adjustment for bar- 
rier is necessary. 
Example 5: Road 1 meets the four conditions 
that allow for an immediate evaluation. The 
hourly truck flow is 60 vehicles. Figure 3 shows 
that the site's exposure to truck noise from this 
road is normally acceptable. 0 20°30 40 8060 00 0 ona cosa 
Example 6: Road 2 has a stop sign at Wy ft EFFECTIVE DISTANCE (FT) 
the site. There is also a road gradient of 4 perce. ' 
No trucks are allowed on this road, but 4 buses Fig. 4 Example of how Fig. 3 is used to evauate the site's exposure to truck 


per hour are scheduled, 2 in each direction. noise. 
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We adjust first for gradient: 


2x 1.4 
ssi . 2.8 vehicles 
ownhill: 2.0 vehicles 
Total flow: 4.8 vehicles 


And then adjust for Stop-and-go traffic: 
4.8 x5 = 24 vehicles (per hour) 


Figure 3 shows that the exposure to truck 


(bus) noise fro 
tog M this road is normally accept- 


Example 7: The profile of road 3 shields all res- 
idential levels of the housing from line of sight 
to the traffic. The mean truck speed is 50 mi/h 
The hourly truck flow is 175 vehicles. We adjust 


for mean speed: 


= 110 vehicles 


and find from Fig. 4 that exposure to truck noise 
is normally unacceptable. Therefore, we pro- 
ceed with the barrier adjustment. 

Road 3 has been depressed 25 ft from 
the 150-ft elevation of the natural terrain. The 
actual road elevation, therefore, is 125 ft. We 
find the effective road elevation to be 


125 +5 = 130 ft 


Six stories are planned for the housing, which 
is located at an elevation of 130 ft. The effective 
site elevation for the highest story is 


6 x 10 = 60 + 130 - 5 = 185 ft 
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Fig. 5 Detail of site showin 
necessary for a barrier sdicdnent measurements 
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RECOMMENDED LAND STANDARDS 


Usual facilities and 


Type 


Neighborhood park 


Playfield 


Community park 


Large park 


Parkways, ornamental 
areas 


Special-use areas 


Reservations and 
preserves 


Regional recreation 
areas 


Tennis court, outdoor 
basketball, and the other 
Court sports 


Baseball diamond 


Fishing (no boats) 


Size 


3-acre minimum 


10-25 acres. May be 
part of larger scenic 
area if location 
provides convenient 
service 


25-100 acres 


Minimum of 100 
acres, preferably 


several hundred acres 


Size varies depending 


on conditions and 
nature of area 


Size varies depending 


on conditions and 
nature of area 


Several hundred to a 


thousand acres or 
more 


Several thousand 
acres 


2 acres is ideal 


Regulation 
Junior diamonds 


Minimum of 3 surface 


acres 


_ Area per 1000 persons 


1 to 2 acres per 1000 
Persons depending upon 
shape and intensity of 
development 


% acre per 1000 persons 
with at least 1 active 
play area per 1000 
people 


2 acres per 1000 
persons 


Approximately 5 acres 
per 1000 people 


Where sites dictate 
development 


Specific facilities will 
dictate area per 1000 


10 acres per 1000 
persons. May include 
some close-in recreation 
areas 


No specific standard. 
May be partially included 
in area of preserves and 
reservations 


1 acre for every 5000 
people 


1 per 30,000 people. 

1 per 3000 of ages 5 to 
14 years. 1 per 10,000 

people 

5% instant capacity of 

population 


Service area 


ee 


Approximately 4 mile 


radius similar to 
elementary school 
service area 


Approximately 1 mile 
radius, similar to high 
school service area 


Approximately 1 mile 


radius. Similar to high 


school service area 


3 miles or more radius 


with good 
accessibility by auto 


No specific service 
area as most serve 
entire urban area 


No specific service 
area, as most serve 
entire urban area 


Entire urban area 


Entire region 


Approximately 1 mile 
radius 


Approximately 1 mile 
radius 


Location 


Preferably adjoining 
elementary school near 
center of neighborhood 
unit 


At or near the intersection 
of major or secondary 
thoroughfares near center 
of service area 


At or near intersection of 
major or secondary 
thoroughfares near center 
of service area 


Where appropriate sites 
can be obtained 
incorporating natural 
features, one area for 
each 50,000 to 

100,000 persons 

desirable within urbanized 
area or on the periphery 


Along waterways or as 
aesthetic treatment 


Near center of urban area 


Usually on fringe of urban 
development at 
appropriate sites 


Within 1-3 hours driving 
time of urban center 


Located in playfieids or 
community park 


Located in playfields 
preferably 


Located within an hour's 
drive or 50 miles and 
within 5 to 10 miles of 
an all-weather highway 


remarks 


| Unsupervised sports, 


play equipment, 
multiple-use paved 

areas, turf area, and 
planing, some passive 
areas desirable, minimum 
of auto parking. Summer 
playground program with 
small shelter desirable 


Baseball, football, soft- 
ball, tennis, and other 
active athletic areas. 
Some facilities may be 
lighted for night use, and 
substantial auto parking 
required. May include 
playground-type area 


Similar to playfield but 

at least 4 area for 
picnicking, and family 
activity. May include com- 
munity center, swimming 
pool, and water activities 
such as fishing. Off-street 
parking required and pas- 
sive area desirable 

Active athletic areas 
similar to playfield but 

at least one-half the 

area should be rustic 

and provide picnicking, 
hiking, camping, 

archery, etc.; golf 
courses, fishing, boating, 
and water sports may be 
included. Much off-street 
parking required, with 
interior roadways, shelter, 
swimming pools, and 
Quiet; passive areas 
desirable 


Largely scenic areas 

but may include 
picnicking 

Combination of two or 
more classifications 

such as 200, botanical 
garden, or exhibition area 
within a community park, 
or playfield 

Rustic and wild areas, 
camping, nature, and 
hiking trails, bridle 

paths, bird sanctuary, 
boating, fishing, and 
similar uses not requiring 
intensive development 


Lake, river, or reservoir 
providing fishing, boat- 
ing, water sports, 
picnicking, hunting, 
camping, and similar 
facilities 

May be in community 
park or large park 


May be in community 
park or large park 


This standard is for 
only small city lakes 
such as those devel- 
oped from playa lakes 


(continued) 
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TABLE 1 (Continued) Usual 
, Yal faciliz; 
, Location Wes an 
‘ Size Area per 1000 persons Service area ee nao __feMarks 
= 30,000 Serves 160 people at Locetedincommunity ggg a should 
Community swimmmng 4500 ft? of water 1 iia inhi a atime park or large park always ¢ 9 id 
Poo! surface peop Square foota of aba 
Surface area, ince at 
more than on half oth 
Swimmers wil) be in th * 
Water at any time : 
te Gently rolling area with May b 
first Can accommoda ¥ D6 located wisn. 
Golf course 18 dinates rie : ipesile 18 500 to 550 persons some trees is preferable community path 
minimum, ’ i , 
for a good course additional holes for every per day field, or tar Ge park 
30,000 people d In neighborhood or P| 
_ 5 mile radius average anned ona 
acre ; Walk. 
Picnic area 2 = per 1000 8 units per driving distance. Each community parks basis with mths 
people unit serves 8 people Parking areas Trees and 
Shade shoulg be Provide 
aS Well as Sanitary 
facilities Within the area 
Community center 7500-10,000 ft? 1 for every 25,000 % to % mile radius Within large park or Preferably in conjune 
building ’ peonte possibly community park tlon with a Swimming Poo! 
and/or Party house 
P| for every 5000 % mile radius Preferably within 
sygrounds 4 acre set or every neighborhood park 
Summer playground 200 ft? minimum ‘per neighborhood park —_% mile radius sithin neighborhood park sheet sorage of 


Supplies and Playing of 


games for summer 
recreation program 
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syeCKLIST FOR EXAMINATION AND 
“OMPARISON OF SITE 


1 


ro 


Conformance with urban pattern 

3. Conformance with accepted urban 
development plans, or tentative plans, 
or probable trends in land use 

b. Present zoning; possible changes 

- Approval of city planning bodies 

g Possibility of closing existing streets, 
dedicating new streets 

e Effect of building codes and possibility 
of modification 

Sium clearance considerations 

3. Number, character, and condition of 
existing buildings on site 

b. Number of families housed at present 

c. Relocation of present residents 

g. Equivalent elimination 


ce 


_ Characteristics of site and environment 


a. Area of site compared with area 
needed for buildings and project facili- 
ties 

b. Shape of site; parcels necessarily 

excluded; deed restrictions; easements 

Topography as it affects livability of the 

site plan; favorable features such as 
existing shade trees, pleasing outlook, 
desirable siopes 

d. Quality of neighborhood; extent of non- 

residential land use; suitability of neigh- 

borhood for dwelling type desired 

Effect of project on neighborhood 


Le) 


© 


f, Hazards; possibility of flooding, slides, 
or subsidence. Proximity to railroads, 
high-speed trafficways, high embank- 
ments, unprotected bodies of water; 
presence of insect or rodent breeding 
places; or high groundwater level that 
might Cause dampness in building 

g. Nuisances; nearness to industrial 
plants, railroads, switchyards, heavy- 
traffic Streets, airports, etc., causing 
noise, smoke, dust, odor, vibrations 


. Availability of special municipal services 


a. Garbage and rubbish collection 

b. Fire protection as affected by site loca- 
tion and street access 

c. Streets: lighting, cleaning, mainte- 
nance, snow removal, tree planting 
and maintenance, etc. 

d. Police protection and other municipal 
services 


. Civic and community facilities 


a. Public transportation facilities: means, 
routes, adequacy and expense of trans- 
portation to employment, schools, cen- 
tral business district, etc. 

b. Accessibility to paved thoroughfares 

c. Amount and character of employment 
within walking distance and within rea- 
sonable travel radius 

d. Stores and markets; kinds and loca- 


tions; need for additional facilities as. 


part of project development 
e. Schools—grade, junior high, and high: 


General Planning and Neighborhood Organization 
SITE-COMPARISON CHECKLIST 


locations, capacities, adequacy, proba- 


bility of enlargement, if needed . 
f, Parks and playgrounds: locations, facil: 
ities provided, adequacy, maintenance 
and supervision supplied; possible 
additions 
g. Churches, theaters, clinics 


6. Appropriateness of project design to site, 
with reference to livability 


a. Type or types of dwellings 
b. Project density 
c. Utility selection 


_ Elements of project development cost 


a. Land costs, including site acquisition, 
expense, and unpaid special assess- 
ments 

b. Effect of soil conditions, topographic 
features, project density appropriate to 
the neighborhood, availability of utili- 
ties, extent of existing street improve- 
ments, recreational facilities and 
additions to be provided by municipal- 
ity or utility companies, etc. 

c. Building types, utility selection, site 
conditions, and requirements for 
nondwelling structures 


8. Project maintenance and operating costs 


a. Differences in costs of utilities appro- 
priate to the respective sites 

b. Differentials in grounds maintenance 
costs due to topography 

c. Differences in estimated payments in 
lieu of taxes 
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PHYSICAL ELEMENTS IN THE ORGANIZATION OF THE NEIGHBORHOOD 


Types of Open Space and 
Residential a pela : * Coniinivilt? ‘aia Plan Relation ships 
E , hep tirh Require 
Element (radius in ft. or mi.) Served equ 





Singie-tamily 0-40 ft 
detached home 

Single dwelling 

Unit in a multi- 

UNIT Building 

Typical floor 40-200 tt 
iN @ multi-unit 

building 


Apartment 200-400 ft. 
building 


Complex of 400-800 4 

apartment 

buildings or 

& residential 

block or street 

Hamlet or 800-4000 ft. 90-1,500 
Cluster of 

blocks 





Terrace or balcony, open 
corridor, outdoor living room 













Enclosed play space, enclosed 
sitting area 






Outdoor areas for play and 
sitting, roof deck, pool, 
community room, tot lot 












Outdoor areas for play and 


sitting, pool or pools, small 
community building 






Wpesees 


Bide 
OSB uO 





Outdoor areas for sports, play 
(playground) and sitting, pool 
or pools, community building 





] PLAY ono — 
sir 
















| ae | RAy CO 
Single Ya-V2 mi. 1,000-5,000 | Play field (sports), playground, mascarrriae: 
neighborhood sitting and picnic areas, pools, Oro: 
large community building SES 
Ciuster of Ya-2 mi. 3,000-15,000 Play fields, playgrounds, sitting NEIGHBOR 
neighborhoods and picnic areas Possibly with C) Senamncer 
a lake, pools, recreation and le i 


community center 
Fig.1 Neighborhood Organization. 


BASIC PLANNING UNIT 
Single-Family Detached Home 


The single-family house and the single apart- 
ment unit are the basic planning units contain- 
ing the family as a social entity. The type and 
character of this basic planning unit play a 
strong part in establishing the nature and qual- 
ity of the community as a whole. 











singlé pwelling Unit (in a Multiunit 
gyllding) 


TYPICAL FLOOR/APARTMENT 
BUILDING 


Cluster—Typical Floor (in a 
Multiunit Building) 


Outside of the family, this grouping of several 
dwelling units forms the most intimate of asso- 
ciations. There is @ strong personal identifica- 
tion among all individuals. Physical proximity is 
an important element. 


Apartment Building (Roof and 
Ground Plan Shown) 


The apartment building contains several clus- 
ters. It can support a wider range of facilities. 
Personal identity and close proximity are signif- 
icant in this relationship. 
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BED. | OINING LIVING 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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APARTMENT BUILDING COMPLEX PLAY OABA C) 
Ay 
Complex of Apartment Buildings OL Lea 62 
As the grouping becomes larger, relationships | ‘) OOD 
sre more selective and based on special inter- 


ests. Less personal contact and physical prox- ie) (+) 
imity 





OUTOOOAY erting 2 ~. OO 
YW BO Saeee 





Fig. 6 
Hamiet or Cluster of Blocks So OUTDOOR, a—ATS AMER QB 
This grouping is similar to @ neighborhood, : 
except in number. It contains a wide range of O® 
families. There is limited personal contact and a - \ CN GC) 
wider assortment of facilities. © GG @ 
: < 
o— [H] Poole COM MUNIT 
a Y 
& BUILDING COUTOGA <4ITTING 
0, COCO oe < 
OGo 
s 
vanes : a 
OuUTOOCRA ee. 
Fig. 7 
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Cluster of Blocks 


A full flood of community living is in this imag- 
inative design for a luxurious vertical neighbor- 
hood. All ground floor area is for use of all 
tenants, including the enclosed first floor of the 
apartment units. In the plot for four of these 
apartment units, communal land is subtended 
into parks and play areas, and fenced by park- 
ing areas down the long sides of the rectangu- 
lar plot. Short ends are fenced with tennis 
courts. 

The architects of this apartment type also 
gave deep and obvious attention to the more bie 
intimate undertow of family life, in addition to 
the community life of the ground level, and the 
intermediate porch life on the terraces adjoin- 
ing the sidewalks in the sky. Within the apart- 
ments in this ingenious design the family can 
be alone without being closed in; and even in 
the one-bedroom apartments there is the 
duplex arrangement, guaranteeing further pri- 
vacy. Three-bedroom and one-bedroom apart- 
ments are created simply by transferring 
proprietorship of one of the two bedrooms in 
the basic arrangement. 

Note generous size of terraces off gallery. 





: H 
g -~ 
4 
1‘ 
‘ , 
i 
5 i 
TYPICAL CORRIDOR aNd 
LivVING ROOM FLOOR 
Fig. 8 


47 





General Planning and Neighborhood Organization 
PHYSICAL ELEMENTS IN THE ORGANIZATION OF THE NEIGHBORHOOD 


Entire floors of bedrooms Occupy eve 
level above ground floor (which FS devoteg 
community space, and contains no 4 it 
ments). At the other end of connecting hehe 
ways within the apartments are living room . 
traffic floors. um 


TY thirg 





. CIMYUN TY ROOM 


, ‘ ' NW oe be 
‘ ' . . TT %. 
, 3» ; ". go 


a ee wooed” = g 





. °° & eee owls 


Fig. 9 Site plan. Leinweber, Yamasaki & Helimuth, 
Architects. 
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NEIGHBORHOOD COMPLEX 
Single Neighborhood 


The complex in Fig. 10 is sufficiently large to 
support an elementary school, local shopping, 
and a range of recreational facilities. It is smal! 
enough to identify with personally yet large 
enough to sustain @ variety of interests and 
friendships. It is a major planning tool in orga- 
nizing larger physical areas. 





SCHOOL 
COMM, BLOG. 
PLAY FIELO 
PLAY GROUND 
SITTING AAEA 
Picnic AAEA 
PoOoLs 


Fig. 10 


Cluster of Neighborhoods 


The cluster in Fig. 11 contains an adequate 
number of people to support a full range of 
educational, social, and economic facilities. It 
may be considered a small town or village. 







RESIDENTIAL 
MEIG I BOAHoOoOOD 


ii h AESIDENTIAL 
“4G ReBa NBIGLIBOAHOOoOD 
HH 
ATE HE a 
4 oe eee 
A 
Fee R CRS ame caseer 
\apuneeay oH 
SREam’ 
“a4 | | TZ 


AECAEATION ANDO COMMUNITY 
CENTEA, Play FIELDS pLay- 


GROUNDS, SITTING AREAS, 
PICNIC AREAS, PARARK WiTh 
bLA4KRm AND BiKE PATH, POO 4% 


AESIOBNTIAL 
NEIGHUBoAHOoom 


Fig. 11 
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The Garden City, Ebenezer Howard 


Ebenezer Howard put forth his concept of a gar 
den city in a book entitled Tomorrow: A Peace 
ful Path to Real Reform in 1898. The basic goal 
was to combine the advantages of town life 
with that of the country. He advocated the 
building of “towns designed for healthy living 
and industry of a size that makes possible a full 
measure of social life but not larger, sur 
rounded by a rural belt; the whole of the land 
being in public ownership, or held in trust for 
the community.” 











tHE Sk ae Say 
fine eet \\ 
> aig) 
| ‘ a < Hi 


N.B. 
DiaGRam ONLY. 


PLAN CANNOT BE ORAWN 
UNTIL SITE SELECTEO 


a a a 





Fig. 12 


Ward and Center of Garden City WARD AND CENTRE 


Total area of city, 6000 acres GARDE R - i SY 


Built-up area, 1000 acres 

Permanent greenbelt, 5000 acres 

Total population, 32,000 people 

City organization: 

Center: Civic buildings 

Ist ring: Central park 

2d ring: Housing of various types bisected 
by Grand Ave. 

3d ring: Crystal palace or covered prome- 
nades 

4th ring: Factories and warehouses 

Green belt: Permanent open space 







N_B. 
A DIAGRAM ONLY. 


PLAN MUST CEPEND UPen 
SITE SELECTED. 


eee 





Fig. 13 
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PHYSICAL ELEMENTS IN THE ORGANIZATION OF THE NEIGHBORHOOD 


NEIGHBORHOOD UNIT 


Clarence Perry AREA IN OPEN DEVELOPMENT 

PREF \ ee 
in a preliminary study in 1926 and in a report pains CAGe TSH. 
published by the Committee on the Regional HOUSE ENOUGH PEOPLE TO 
Plan of New York and Its Environs in 1929, Perry 


REQUIRE ONE ELEMENTARY 
enunciated his neighborhood theory. Its basic SCHOOL *® EXACT SHAPE 
principies Were: NOT ESSENTIAL BUT BEST <> 
1. Major arterials and through traffic routes WHEN ALL SIDES ARE FAIRLY ae AS 
EQUIDISTANT FROM CENTER a’ 


¢ 


A SHOPPING DISTQCT 
MIGHT BE SUBSTITUTED 
FOR CHURCH SITE 


J, 
Ne. 


should not pass through residential neighbor- 


hoods Instead, these streets should provide ff 
the boundaries of the neighborhood. 7 KN 
2. Interior street patterns should be designed SHOPPING DISTRICTS IN uP 
and constructed through use of cul-de-sacs, PEQUPHERY AT TRAFFIC Soo 


curved layout and light-duty surfacing so as to JUNCTIONS AND ONLY NEIGHBORHOOD 
encourage a quiet, safe, low-volume traffic PREFERABLY BUNCHED INSTITUTIONS AT 


movement and preservation of the residential 
atmosphere. 

3. The population of the neighborhood 
should be that which is necessary to support its 
elementary school. (When Perry formulated his 
theory, this population was estimated at about 
5000 persons; current elementary school size 
standards probably would lower the figure to 
3000 to 4000 persons.) 

4. The neighborhood focal point should be 
the elementary school centrally located on a 
common or green, along with other institutions 
that have service areas coincident with the 
neighborhood boundaries. 

5. The neighborhood would occupy approxi- 
mately 160 acres with a density of 10 families 
per acre. The shape would be such that no child 
would walk more than 4 mile to school. 

6. The unit would be served by shopping 
facilities, churches, a library, and a community 
center located near the elementary school. 


The Neighborhood Unit—Clarence 
Stein 


The elementary school is the center of the unit 
and within a 4 mile radius of all residents in the 
neighborhood (Fig. 15). A small shopping cen- 
ter for daily needs is located near the school. 
Most residential streets are suggested as cul- 
de-sac or “dead-end” roads to eliminate through 
traffic, and park space flows through the neigh- 
borhood in a manner reminiscent of the Rad- 
burn plan (see Figs. 17 through 20). 

The grouping of three neighborhood units is 
served by a high school and one or two major 
commercial centers, the radius for walking to 
these facilities being 1 mile. 


N. L. Englehardt, Jr. 


N. L. Englehardt, Jr., has presented a compre- 
hensive pattern of the neighborhood as a com- 
ponent of the successively larger segments in a 
city structure (Fig. 16). The neighborhood unit 
includes the elementary school, a smali shop- 
ping district, and a playground. These facilities 
are grouped near the center of the unit so that 
the walking distance between them and the 
home does not exceed % mile. An elementary 
schoo! with a standard enroliment of between 
600 and 800 pupils will represent a population 
of about 1700 families in the neighborhood 
unit.’ 


'N. L. Englehardt, Jr, The Schoo!-Neighborhood 
Nucleus. Architectura! Forum, October 1943 


Fig. 15 
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OF AREA TO \\°"- 
RECREATION \\_.°° 2! 
AND PARK SPACE = 

INTERIOR STREETS NOT WIDER 
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Two such units (3400 families) will supporta 
junior high school with a recreation center in 
conjunction, the walking distance does not 
exceed 1 mile from the center to the most 
remote home. Four units (6800 families) will 
require a senior high school and a commercial 
center. it will also be an appropriate size for a 
major park and recreation area. This grouping 
of four neighborhood units forms a “commu- 
nity” with a population of about 24,000 people. 
The component parts of this community pat- 
tern are integrated, and such communities may 
be arranged in whatever combinations the 
sources of employment and communication to 
and from them may require. 


A Neighborhood Unit by José Sert 


Figure 17 illustrates an Organization of neigh- 
borhood units suggested by José Sert. While 
some authorities have stated that the maxi- 
mum walking distance from home to the ele- 
mentary school should be % mile, this diagram 
indicates a maximum distance of about % mile, 
which is the standard accepted by a number of 
communities. In contrast to a population den- 
sity of 20 to 25 persons assumed as a desirable 
average in many communities, Sert assumes a 
density of 2 or 3 times this number, which may 
account for the shorter walking distances he 
proposes from homes to the several schools in 
his scheme. 

The elementary school occupies a central 
position in the neighborhood unit, and a group 
of these units—six to eight in number—consti- 
tutes a “township” with a population of 
between 56,000 and 80,000 people. A junior 
high school serves four neighborhoods; a 
senior high school serves the eight units; these 
facilities are situated within a township center 
surrounded by a greenbelt. The neighborhood 
unit includes the elementary school, preschool 
play lots, playground, church, shopping center, 
library, and emergency clinic. The township 
center includes the junior and senior high 
schools, community auditorium and meeting 
rooms, concert hall, theaters, main shopping 
center, recreation and administrative center. 

Traffic ways bypass the neighborhood units 
and connect them with the civic center, which 
includes the regional facilities for administra- 
tion, education, hotels, trade and recreation, 
and transportation stations on one side, and on 
the other side are the locations for light indus- 
trial plants. All these elements are separated 
from each other by greenbelts, and the open 
countryside is accessible to all the people. 
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Genera! Plan Showing sacs that are linked by walkways with the park, 
Neighborhoods the school, and the shops, all of which are 
In their design of the suburb of Radburn in New located in the interior of the vi paisa Lie 
jersey, C S. Stein and Henry Wright introduced superblock is considered an ideal solution to 
3 new approach to residential planning. They the circulation problem, since it provides a 
originated the superblock idea, the main fea- means of locating the houses off the main road. 
ture of which is the separation of pedestrian 
and automobile traffic (Fig. 18). At Radburn, 
houses are grouped around a series of cul-de- 
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Fig 18 Plan of Radburn. . 
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Northwest Neighborhood 


Figure 19 shows a typical cul-de-sac street 
employed at Radburn. Its characteristics may 
be summarized as follows: The short cul-de-sac 
acts as a service lane only; it provides vehicular 
access to houses and garages, permitting deliv- 
ery and other services, and it also serves for 
most of the parking; footways located on the 
perimeter of each cul-de-sac house group serve 
as sidewalks. As opposed to established plan- 
ning practices, houses have been “turned 
around,” the living rooms, porches, and as 
many bedrooms as possible facing the gardens 
at the rear of dwellings, and kitchens and cellar 
storage facing the service lane. 

The dwellings are loosely disposed around 
the dead-end streets and, as a group, they show 
little of formal architectural discipline. The land- 
scaping, judiciously planned, undoubtedly is 
the most important uniting element in the com- 
position. Other uniting elements are the consis- 
tency in the use of building materials and the 
continuity in roof lines. Also, by joining houses 
by means of coupling their garages, the usual 
disorderly appearance of the free-standing 
houses in relation to each other has been elim- 
inated and sufficient space left on either side of 
the buildings. The architectural informality of 
the Radburn cul-de-sac distinguishes it from 
the British dead-end street in which a formal 
correlation of the houses predominates. 





Fig. 19 Plan of a typical “lane” at Radburn. The park in the center of the superblock 
is shown at the top; the motorways to the houses are at right angles to the park. 
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54 Fig. 20 Typical transverse section of a “lane” in the first unit of Radburn. 
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SiTE PLANNING DEFINED 


Site planning '8 8 broad term that embraces 
selection of sites; location of buildings in func 
ronal relation to each other, to the shape and 
topography of the site, and to the environment; 
provision within the site of suitable circulation 
routes well related to existing or proposed 
streets and walks; determination of land use to 
complement the buildings, such as private 
yards, parking space and recreation areas. 
These and many other things are included 
within the scope of site planning. 

There has been at least some evidence that, 
in the minds of inexperienced or thoughtless 
designers, the site plan is looked upon as the 
arrangement of a group of buildings into a pat- 
tern, pleasing in its two-dimensional qualities, 
or as a simple scattering of buildings. In either 
case a few details only, such as the relationship 
of existing topography, street grades, and 
sewer depths, seem to have been considered as 
complicating features. 

The site plan is a complex thing, and any 
underestimation of its importance risks the suc- 
cess of a project. The site plan is shaped by cli- 
mate, by local housing customs, economic 
conditions, and laws; by the location of the site 
with respect to employment, transportation, 
utilities, and social institutions; by the cost of 
the land, the relative cost of various forms of 
construction, and the cost of utilities and main- 
tenance; by the habits, incomes, and composi- 
tion of the femilies to be housed. It is influenced 
by the area, shape, and topography of the site; 
the number of dwelling units proposed and 
whether these are to be apartments, flats, row 
or town houses; the orientation and spacing of 
the buildings; the method of waste collection 
and disposal and the landscape development 
and the preservation of existing trees. All these 
factors must be correlated to produce a simple, 
lable, economical pattern of land use in which 
the land and buildings are integrated and so 
organized as to serve the needs of the families 
to be housed. The organization of the plan, if 
satisfactory, will also harmonize, not conflict, 
with the character of the land. 

The physica! site characteristics contained 
here fall into five general groups. They include 
natural characteristics, orientation, circulation, 
parking, and utilities. The first group contains 
the major constraints vis-a-vis grades and soil 
conditions. Availability of potable water, energy 
supplies, and adequate municipal services for 
waste disposal are not included in this discus- 
sion, although they certainly act as constraints 
to site development. 

Orientation is an important consideration for 
aesthetic and practical reasons. Despite con- 
trolled atmospheres within the dwelling unit, 
proper attention to placernent and orientation 
can add greatly to the efficiency and comfort of 
the inhabitants. 

Circulation and parking are increasing in 
importance as integral parts of site design for 
residential communities, including the higher- 
density urban communities, because of the 
trend toward heavier reliance on the private 
automobile. 

The location of utilities is also receiving 
increased attention commensurate with the rise 
in energy consumption. Placement of equip- 
ment, lines, and generating facilities is of aes- 
thetic concern and relates directly to reliability 
of service as affected by storm conditions. 

Every housing site represents & special situa- 
tion and should be approached and designed 
with this in mind. It is meaningless and even 


harmful, therefore, to try to establish rigid rules 
for universal application. 


A SITE AND ITS IMMEDIATE 
NEIGHBORHOOD 


Initial site selection involves many factors, an 
important one being location with respect to 
the general neighborhood, Frequently the rec- 
ommendations of professional planners who 
have assisted in the preparation of long-range 
development plans and zoning maps aid in site 
selection. Such recommendations consider 
land-use compatibility, availability of commu- 
nity facilities, etc. 

There are no hard and fast rules regarding 
mixtures of land uses. Where rules have been 
formulated (as in most zoning ordinances), they 
exist to protect residential areas from the nui- 
sances commonly associated with nonresiden- 
tial uses. A more realistic approach to mixing is 
to evaluate each proposed use on its merits. For 
example, a nonresidential area is not a priori an 
acceptable or nonacceptable neighbor to a 
housing site. The compatibility or noncompati- 
bility of the two uses should be carefully exam- 
ined. If they conflict, a generous buffer between 
the two is called for. If they do not conflict, there 
is no cause for alarm. In zoning this reasoning 
has resulted in the adoption of performance 


standards to replace conventional use districts. 


These performance standards set measurable 
maximum limits for certain nuisance factors 
associated with many uses. Among these are 
noise, smoke, and traffic. Some of these prob- 
lems can be alleviated, if not entirely elimi- 
nated, through careful site planning if planners 
have a thorough knowledge of existing off-site 
conditions in advance of their work. They can- 
not, of course, anticipate all problems and 
future changes. | 

Generally sources of noise are easy to predict. 
Large playgrounds or other public recreation 
places, commercial and industrial complexes, 
and transportation facilities are the most com- 
mon ones. Buffers of open space and sound- 
absorbent plant materials can help to control 
such noises. In the case of smoke and other 
annoying atmospheric pollutants, two choices 
are open. One is simply not to build housing on 
a site which is downwind of a known air-pollu- 
tion source. The second is to force the offender 
to install air-pollution control devices. The latter 
is not a job for housing site planners alone, 
although they can contribute to public aware- 
ness of the menace. 

Traffic hazards are associated with high 
speed, heavy circulation, and dangerous roads 
and intersections. Again, these factors are usu- 
ally predictable for any site ina built-up portion 
of a city or in sections that are in transition. If 
traffic hazards cannot be eliminated through 
external controls, they can at least be substan- 
tially reduced by careful internal planning of a 
site. Techniques such as locating dwelling units 
to focus on internal site spaces, using struc- 
tures or plants to protect the vulnerable edges, 
and separating the pedestrian paths and vehic- 
ular roadway systems are all effective. 

Performance standards in themselves can do 
little if anything to combat invasion of privacy. 
Here again, a thorough examination of neigh- 
borhood characteristics is essential in order to 
pinpoint any real or potential threats to privacy. 
From such a survey, it is possible to predict nat- 
ural traffic routes by examining their genera- 
tion from points outside the site. A skillful site 
design can do a great deal to prevent the 
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unwarranted use of a site by nonresidents. if ° 
site is used as 8 shortcut by outsiders, pedestri- 
ans, and automobile drivers alike, this would 
indicate that the plan itself is at fault, since it 
fails to discourage and may, in fact, encourage 
such traffic. The all-too-frequently used sign 
“Trespassers Keep Out” is eloquent testimony 
to this failure. 

The planner is faced with a more complex 
problem if the site is conceived as a neighbor- 
hood focal point or if it is to incorporate shops 
and other community services. In these cases, 
loss of privacy can be prevented by designing 
separate public and private areas and laying 
out communal paths and gathering places so 
that they are at adequate distances from 
dwelling units. 

In extreme cases, when it is almost impossi- 
ble to regulate these neighborhood nuisances 
or to abandon a site in favor of a better location, 
the only alternative may be to erect a physical 
barrier that insulates the housing site from its 
surroundings. Even this alternative is ineffec- 
tive against air pollution. 


SITE SIZE AND SHAPE 


There are no meaningful maximums or mint- 
mums in the abstract that can be applied to the 
size of a housing site. It is the choice of what 
is built upon the land and its relationship to 
the total community that determines site size 
suitability. Unfortunately, site and program of 
development are often chosen independently 
of one another, causing a misfit that could have 
been prevented. A developer decides upon 8 
specific type of housing in advance of land 
acquisition, resulting in either overcrowding or 
wasting of land and an inferior plan for desig- 
nated uses. y 

As is true for size, there are no abstract optr- 
mums for the shape of a parcel of land. Certain 
shapes, particularly very narrow or irregular 
properties, will severely restrict the choice of 
possible building types and/or. placement on 
the site. Parcels that are square or possess suf- 
ficient width for an arrangement of buildings 
in adequately spaced parallel rows permit a 
greater choice. In practice the minimum width 
of a site is set either directly by zoning (40 ft 
50 ft, etc.) or indirectly by setback requirements 
from lot lines. The effects of adjoining property 
and activity often vary according to a site's 
physical configuration. For example, the nar- 
rower the site, the greater the influence that 
adjacent buildings have on its supply of light 
and air. Conversely, the wider the site, the 
weaker the influence. 


SPECIAL CONSIDERATIONS FOR 
LARGE SITES 


As a result of economies of large-scale building 
and the current interest in planned communi- 
ties and new towns, bigger and bigger sites are 
being developed. Therefore, this facet of plan- 
ning warrants some special consideration. At 
the outset, it is necessary to distinguish be- 
tween composite sites and single sites. Com- 
posite sites consist of numbers of parcels that 
are usually sold and developed as separate proj- 
ects that may or may not be part of a coordi- 
nated design. Single sites are planned and built 
according to a coordinated site plan. There is 
not always a clear-cut line between the two 
types of developments—particularly when 
composite site parcels are sold individually but 
are nevertheless subjected to review for confor- 
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mity to an overall development plan. In either 
situation, one of the most desirable attributes 
of a site is variety. It follows that one of the 
least desirable characteristics is monotony. 
Monotony can have a deadening effect. Even 
though great care may have been taken to 
develop a diversity of housing types and site 
details, a large site often seems monotonous 
just by virtue of size alone. To counteract this, 
several design techniques are possible. The 
shape of a site can be adjusted. The massive- 
ness of a large site is camouflaged somewhat if 
its shape is irregular or narrow. This serves to 
prohibit site development which looks the 
same from all directions. 

The visual field can also be broken up by ex- 
ploiting a site's natural amenities, such as rock 
outcroppings, water courses, varied topography, 
Or attractive vegetation. Where such amenities 
are lacking, it is imperative to avoid layouts 
whereby the whole site may be seen at a single 
glance. 

Allowance for visual breaks and contrast is a 
vital factor in site design. Even when building 
designs must be repeated to hold down costs, 
as is Necessary in the case of low-rent housing, 
scattering the units throughout a community 
rather than grouping them together can relieve 
the tedious sameness produced by masses of 
identical buildings. 


TOPOGRAPHY AND CLIMATE 


. Topography and climate play a most important 
Part in determining the appropriateness of the 
location and design of a site. Gently rolling land 
offers greater opportunities for variety in site 
Planning and architectural design than does flat 
land. Grade changes permit more imaginative 
determinations of building-to-building relation- 
ships, automobile storage, and outdoor Passive 
and active recreation areas than do sites lacking 
in irregularities. The latter are dependent on 
excavations, manmade hills and water bodies, 
and architectural forms to create interest. 

Today, “view” lots are prized. A high site gen- 
erally has more inherent possibilities for a 
broad vista than a low site does. Also, a high 
site that can be seen from a distance—the eas- 
ily identifiable focal point of its surroundings— 


has @ definite psychological attraction. From 

ical standpoint, high ground is also 
: dee liquid wastes and unpleas- 
appealing because liquid W tea 
ant odors do not collect there and because ’ 
relatively secure from floods—all problems . 
low land. However, low-land sites are no 
always a second choice. Those bordering sic 
are often very desirable. Usually a substantia 
investment, in the form of retaining walls, 
expensive drainage systems, and landfill, for 
example, is required to make such land suitable 
for building. The costs of these improvements 
are usually offset by the advantages a water 
site provides—spectacular views, sports and 
recreation, permanent privacy on at least one 
side. . 
A low site can also be desirable in areas of cli- 
mate extremes, for hollows tend to be pro- 
tected from both excessive heat and cold. This 
factor is becoming less and less important 
since local climatic conditions can be influ- 
enced artificially through the use of vegetation, 
structural barriers, manmade topography, and 
central heating and cooling systems. With tech- 
nological advances, the livability of low land 
versus high land is becoming more and more a 
simple question of taste. 


BUILDABLE QUALITIES 


Three factors are of major concern under this 
general heading—soils, slopes, and vegetation. 
For many regions of the United States, natural 
Surveys identify and record soil types. At spe- 
cific sites, soils are examined by engineering 
Surveys. They are tested for drainage, water- 
table level, and load-bearing capacities—all of 
which should affect both the type and location 
of buildings on any given site. A knowledge of 
soil conditions or test borings is necessary for 
all but the most modest structures. Rock out- 
croppings can complicate initial site prepara- 
tion, but if they exist in limited amounts they 
may be exposed and become assets in site 
appearance. Soils not well suited to the growth 
of plant materials can be treated or covered or 
replaced with others that are. 

Slopes are conducive to imaginative site 
planning. Gentle slopes are preferable to very 
rugged terrain for most residential building 


purposes. Besides aiding in drainage they a, 
less costly to build on than steep slopes. Th 
latter require elaborate footings and a Orene 
deal of earth moving to create usable 9roun 
areas. The Federal Housing Administratio 
requires a minimum slope of 1 Percent ang Q 
maximum of 8 percent around buildings 
Where sites are flat, considerable success has 
been achieved by the building of artificial hills 
To be sure, many examples can be found of 
spectacular housing built on the edge or down 
the slopes of very steep hillsides. This raw lang 
is cheap to buy but expensive to develop and 
may not allow for outdoor recreation. When on. 
site parking is required, it must be built direct 
into the dwelling structure, an additional com. 
plication and expense. Parking on such Slopes 
is often dangerous and unsightly. Yet the Mag- 
nificent vistas and the possible Proximity to the 
central city are compensating factors. 

Serious erosfon and drainage Problems have 
resulted from poor handling of steep land— 
improper terracing for building Sites, Careless 
placing of buildings, inadequate underground 
tiles to augment natural seepage, and neglect 
of the banks of drainage channels that Carry 
away water during periods of heavy, seasona| 
rainfall. If the site is large enough and has var. 
ied topography, it is best to leave the very steep 
portions in their natural state and build On the 
more gentle slopes. These gentle slopes can be 
protected through the use of plant Materials, 
Any remaining flat land can be used for recre- 
ational purposes. 

The value of vegetation as an aspect of site 
quality cannot be overestimated. There is no 
question that trees and shrubs enhance the liv- 
ability of housing areas. If an undeveloped site 
contains healthy and attractive vegetation, it 
should be preserved. If a site lacks vegetation, 
planting should be undertaken at the earliest 
possible date. In cases where soils or subsur- 
face conditions are not conducive to growth 
and the introduction of new soil is not feasible, 
an alternative is to plant trees and shrubs in 
boxes. The task of creating and maintaining a 
green site can be accomplished only if occu- 
pant needs are taken into account before a site 
is acquired, or once it is acquired, before new 
Structures are placed on it. 


TOPOGRAPHY 


Topogépny 'S an important element in deter- 
mining the acceptability or value of a Site. It 
greatly affects the layout of buildings and how 
they can be placed upon it, and it affects the 
cost of foundations and utility lines. 

in order to Make @ proper judgment, detailed 
information in the form of accurate surveys 
showing Contours Is necessary. Such informa- 
non must be interpreted by architects and 
eng neers. 

The best type of topography for housing is 
generally considered to be level or gently 
rolling terrain with slopes less than 10 to 20 per- 
cent. For single-family detached housing, the 
lot size should be increased in relation to the 
siope. It should also be high ground with good 
drainage. 

However, 2 site should not be discarded 
because of rugged contours. Such features 


may, by careful study and imaginative design, 
be turned into an advantage and add features 
that would not be available on a level site. 


Some Common Topographic 
Positions (Fig. 1) 


Area 1 is a floodplain. It is subject to flooding 
during heavy storms. 

Area 2 is an alluvial fan. The soil has been 
forming over the years as a result of water 
eroding material from the watershed above and 
depositing it near the mouth of the waterway. 
An alluvial fan can be hard hit by flash floods 
after heavy rains unless an adequate water- 
disposal system has been provided to control 
the runoff from the watershed above. 

Area 3 is an upland waterway where water 
flowing from the higher surrounding land will 
concentrate. Natural waterways should not be 
used unless an adequate ditch or diversion ter- 
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race has been constructed to divert water from 
the site. 

Area 4 is a low depressed area where water 
accumulates from higher surrounding areas. 
These soils remain wet and spongy for long 
periods. 

Area 5 is a steep hillside. Many soils on steep 
slopes are shallow to rock. Some are subject to 
severe slippage. On all slopes, one must be 
careful of soil movement through gravity or by 
water erosion. Yet some steep hillsides can be 
used safely as building sites. The problem can 
be solved by studying the soils and avoiding 
the bad ones. 

Area 6 is a deep, well-drained soil found on 
ridgetops and gently sloping hillsides. Gener- 
ally these areas have the smallest water-man- 
agement problems. They are the best building 
sites, other things being equal. 





HOUSING SITE 


1. A gently sloping site is preferable to one 
presenting serious topographical difficulties. 
This will be apparent by an examination of Figs. 
2 and 3 in which the same area has been 
assumed in both cases, the same access 
Streets, and the same number of dwelling units, 
but with different topography. A study of these 
plans will make it evident that in Fig. 2 there is a 
greater likelihood of expensive cut and fill. The 
Steep slope also requires added provision for 
Surface drainage to prevent heavy accumula- 
tion of rain water. Culverts and large-sized 
Siorm sewers may be required to remove It. 

if the buildings are on a steep slope, they may 
be more costly because of added exterior walls 
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(Fig. 5). This is especially true where basements 
are omitted. 

Where a long building runs perpendicular to 
the contours, it may be necessary to vary the 
floor and roof levels (Fig. 6). This means added 
costs of roof and finishing the stepped gable 
ends. 

A comparison of the two plans in Figs. 2 and 
3 will also demonstrate the added flexibility of 
planning in the level site due to the unrestricted 
possibilities of placing the buildings. The differ- 
ence in length and cost of road improvements 
to produce similar ease of access will also be 
apparent. 

2. Sites containing soft ground, heavy 


_uncompacted fill, or outcroppings of rock 


should be avoided (Fig. 7). Preparation of the 
site to obviate these objectionable features is 
expensive and adds nothing to rental value. 

3. Choose a site where heavy-duty road con- 
struction will not be required. The traffic tribu- 
tary to the average housing development is not 
heavy, and comparatively light hard-surfaced 
roads of moderate widths will suffice. If the 
needs of urban or through traffic require the 
construction of heavy-duty roads, either bound- 
ary or internal, at the expense of the project, an 
unproductive burden of cost is saddled on the 
enterprise. 

4. Sites remote from public roads and utili- 
ties are less desirable than those where these 
facilities are immediately available. \f roads and 
utilities must be brought from a great distance, 


low-priced land may prove to be prohibitive in 
final cost. 


INLAND AND SHORE 
CONSIDERATIONS OF HOUSING 
SITES 
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Fig.S Shore home sites. 


BUILDABLE AREA 


No site should be given even tentative consid- 
eration unless the amount of buildable area it 
contains is known. If the site includes steeply 
sloping land, at least a sketch topography 
should be available. Data on soil conditions, 
particularly where there are areas of poor bear- 
ing due to natural conditions or to artificial fill, 
shouid also be obtained. A site engineer should 
cooperate with the planner in laying out topo- 
graphically difficult sites. Runs and depths of 
sewer cuts constitute an important element of 
cost. Unbuiidable areas of poor-bearing soil 
may often be used for parking or recreation 
areas, and thus need not cause a serious loss of 
useful area. Land that is unbuildable because it 
iS SO steep that construction cost becomes 
excessive is ordinarily of little use for other pur- 
poses, but ali land may be of value to the pro- 
ject in giving more light and air to the houses. 
At the periphery of a project open area may 
Provide useful protection against undesirable 
factors in the environment, acting as a minia- 
ture “greenbelt.” 





Fig. 10 Site plan. ithaca, N.Y., Werner, Seligmann & Associates, Architects. 
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SITE CONFIGURATION 


no will be evident from Fig. 1 that case A will 
afford frontages toward which the building 
units may be faced, and little road development 
inside the site will be necessary. Case B, with a 
narrow frontage and a depth of almost mile. 
will of necessity require interior roads. 

In this Connection, it may be stated as a gen 
eral principle that the narrow and deep site pre 
sents problems of site planning similar to the 
difficulties encountered in planning a single 
dwelling unit on a narrow and deep lot. 

1. Where surrounding roads must be con 
structed and paid for directly or by assessment 
the site most nearly square is preferable. This is 
a simple matter of geometry and is illustrated 
by Fig. 2. 

2. Utilities. The knowledge that utilities are 
available to a given site is insufficient evidence 
on which to proceed. The adequacy of such utt! 
ities to bear the added loads that will be created 
by the proposed project must be satisfactorily 
determined. If water mains and sewers must be 
replaced, they might as well not be there. 

Where access to a sewerage system is not 
possible and septic tanks are resorted to, the 
site should be carefully studied to determine 


that: 
a. There will be an available disposal! field 


of adequate area. 
b. The soil will absorb the outflow water 
from the tanks. 
c. Public authorities will approve such 
installation. 

3. Fire protection. Careful investigation 
should be made of the rate of fire insurance. 
If nonfireproof structures have been contem- 
plated, the sponsors should investigate whether 
a differential in insurance cost would warrant 
the adoption of fireproof construction, or 
whether a different site should be chosen. 
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SHAPE 


The shape of a site is a critical factor and influ- 
ences usability of the site. Therefore, in assess- 
ing a site's usability, the following factors must 
be evaluated as a consequence of site shape: 

1. Size 

2. Accessibility 

3. Visibility 
To evaluate the effect of the shape of the site on 
the size of potential building locations, all appli- 
cable setback requirements in the local zoning 
ordinance must be defined and located. The 
space which remains is the area on which the 
building may be designed. A site with irregular 
proportions can sometimes be rendered use- 
less after the setback requirements are sub- 
tracted. For example, Fig. 3 shows a site with 70 
ft of frontage and 365 ft of depth. Once the set- 
back requirements are taken into account, this 
site has greatly limited usability. 








Fig. 3 


SLOPES AND GRADES 


Figure 1 gives desirable limits for slopes on dif 
ferent types of areas. Deviations may be war 
ranted by especially favorable conditions, such _ 
as porous soils, mild climates, of light rainfall: 
also if local experience indicates that other gro- 
dients are satisfactory. 

Failure to provide positive pitch away from 








buildings and to give open areas adequate _ 


slopes has necessitated costly regrading and 
reconstruction work On numerous projects. The 
trouble has been due in part to inaccurate con- 
struction, but incomplete or poorly conceived 
plans have been a contributing cause, 

Of two basic design methods, one provides 
for drainage mainly across grassed areas, gon- 
erally through “swales,” until the water reaches 
streets, drives, or storm sewer inlets. This 
scheme, requiring the flow of water from walks 
onto lawns, is not altogether effective when 
slopes are inadequate and finished grading is 
not accurately executed, or if the turf is above 
the walk level. Swale drainage occasionally is 
carried under walks by small culverts (6- to 8-in 
pipes or boxes). These are slight hazards and 
{frequently become stopped. The other method 
employs walks to @ considerable extent as 
drainage channels. This scheme has met some 
objection; nevertheless, it generally is more 
economical and practical than the use of 


swales, and it has been used far more widely. LAWN AREAS 

Moreover, when walks have been given proper 

cross and longitudinal slopes, with sewer inlets 

provided at points of concentrated storm-water 

flow, there has been no serious inconvenience GRASSED 

or complications. PLAYGROUNDS 
SWALES 


GRASSED BANKS 


PLANTED BANKS 


Fig.1 Desirable slopes. 


# 
I) 
i 
(1:50) 2 per cent slope 
- almost flat 
- not difficult for walking 


. grassed recreation areas or lawns 
- minimum slope for drainage of lawns. 


MW) 


(1:20) 5 per cent slope 
- noticeable slope 
- steepest slope for parking areas 


Fig. 2 Examples of commonly used gradients. Note. 10 percent 
(1:10) slopes and steeper are especially dangerous in winter con- 
ditions. 
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SLOPES AND GRADES 
SLOPE IN PERCENT 
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(1:10) 10 per cent slope 

- noticeably steep 

- difficult for walking 

- steepest slope for pedestrian ramp. 


(1:3) 33 per cent slope 

- very steep siope 

- very difficult for walking (suggest using steps) 
- difficult to maintain if grassed 


- consider slope stabilization methods, such as covering with hard 
materials, of use retaining walls. 
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SLOPES AND GRADES 





Fig 39 Lawn areas slope to street or drainage 
channel, 





Fig. 4 Crowned sections aro used for athlatic 
fields, play areas, and traffic Islands. 





Fig. 5 Berm side slopes and planted slopes must 
be carefully selected, depending on plant cover and 
soil. 


an 


Fig. 7 Trails, rural roads, and highways. 
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Fig. 8 Local and feeder streets. 


curb and gutter 






crowned street 


Fig. 9 Urban streets and public parking. 


TAOLE 1 Slopes of Genoral Landscape Areas 





Condition Masxinum 

' A 1° 
Lawne and grass areas ie Pi 
Craneed athletic flelds | i. ah 

Horne and mounde 20% ; 
20% 4 


Mowed slopes 
Unmowed grasa banka 


ty 
Manted slopes and bede 10% 





‘The maximum slope that mowing 


Material of repose 


10:1 





TABLE 2 Slopes of Streets and Ways 
Condition 


Crown of improved streets 

Crown of unimproved stroets 

Slide slope on walks 

Troe lawns 

Slope of shoulders 

Longitudinal slope of streets 
Longitudinal slope of driveways 
Longitudinal slope of parking areas 
Longitudinal slope of sidewalks 
Longitudinal slope of valleyed section 





\\ 
valley section 


Fig. 10 








Minimum 
1% 100:1 
0.6% 
5% 20:1 
0.5% 


) machinery can work on is approximately 25%. 


Maximum Minimum 
3% 33:1 1% 100:1 
3% 331A:1 2% 50:1 
4% 25:1 1% 100:1 
20% 5:1 1% 100:1 
15% 667A:1 1% 100:1 
20% 5:1 0.5% 200:1 
20% 5:1 0.25% 400:1 

5% 20:1 0.25% 400:1 
10% 10:1 0.5% 200:1 

5% 25:1 0.5% 200:1 





@ 
Parking areas and utility and service roads. 





200°1 


200:1 





Preferred 

1.6-10% 

1% 

10% 

20% 

25% 

I-5% 

Se ., 

Proferred 

2% 50:1 

2.5% 40:1 
1-2% 
2-3% 
2-3% 
1-10% 
1-10% 
2-3% 
1-5% 
2-3% 








Fig. 11 


TABLE 3 Slopes adjacent to Buildings 
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slab or foundation 


arent cinnercorcime 
{ MITT 


pT 


k side Ball: 
> slope > 





Condition 


Side slopes with vehicular access 
Back slopes with vehicular access 
Side slopes without vehicular access 
Back slopes without vehicular access 





Range 
Maximum Minimum preferred 
10% 10:1 0.5% 200:1 1-3% 
15% 6.66:1 0.5% 200:1 1-5% 
bbe 6.66:1 0.5% 200:1 1-10% 
20% 5:1 0.5% 200:1 1-10% 










G — Gradient 


D — Vertical Difference 
L — Horizontal Difference 





Fip. 13 Ditch. w = width of the channel; d = depth of 
the channel; a = area of the cross-section; p = wetted 
perimeter; { = freeboard; invert = bottom elevation of the 


Fig. 14 Swale. w = width of the channel; d = depth of 
the channel; a = area of the cross-section; p = wetted 
perimeter; f = freeboard; invert = bottom elevation of the 





channel. channel. 
TABLE 4 Slopes of Drainage Channels 
Condition Maximum Minimum Preferred 
Swale side slopes 40%. 10:1 1% 100:1 2% 
Longitudinal slope of swales 
Grass invert ‘ B% 12.5:1 1% 100:1 1.5-2% 
Paved invert 12% 8.33:1 0.5% 100:1 46% 
Ditchside slopes of repose 20-25% 
Grass invert 8% 12.5:1 1% 100:1 2-3% 
Paved invert 10% 5-6% 


SLOPES AND GRADES 
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SOIL CONDITIONS 


SOIL CONDITIONS 


; work, difficult site development, and drainage 
A thorough investigation of soil conditions is problems. Installation of underground utility 


flooding conditions. Special waterproofing 
would be required for foundations, basement, 


essential. The soil must be such that it can rea- lines, such as water, gas, and sewers, would be and underground garages. The nature of the 
sonably sustain the weight of the proposed made extremely difficult and costly. soil will also determine the effectiveness ,; 
buildings and not cause any other problems. A A swampy condition will result in the use of its ability to grow grass, trees, and other vege 
rocky base will result in expensive foundation _ piles to support the buildings and possible _ tation. 
TABLE 1 Soil Conditions 
Value as foundation Potential Compressibility Drainage | . | 
Designation below frost line frost action and expansion characteristics Planning considerations 
Gravel and gravelly soils Good to excellent None to medium Almost none Excellent to Best location for buildings; excellent for 
to slight practically accessory buildings, play areas, parking are;- 
impervious 
Sand and sandy soils Fair to good None to high Almost none Excellent to Good location for main buildings, accessory 
to medium practically buildings, and active recreational areas 
impervious 
Low compressibility, fine- Fair to poor Medium to Slight to high Fair to Fair location for low or accessory buildings, 
grained soils very high practically good for play areas and parking 
: impervious 
High-compressibility, Poor to very poor Medium to High Fair to Not good for building; retain as permanent 
fine-grained soils very high practically greenbelt or open space 
impervious 
Peat and other fibrous Not suitable Slight Very high Fair to poor Excavation in this material is difficult and 
organic soils expensive; poor location for structures; reta - 
as Open space or park area 
Rock Good to excellent Very high Almost none Impervious Excavation in this material is difficult and 


expensive; poor location for structures; retair 
as Open space or park area 


a esss''''"'"''nww'— ——_—— 


TABLE 2 Nominal Values of Allowable Bearing Pressures for Spread Foundations 


Consistency in place 





Type of bearing material 
Massive crystalline igneous and metamorphic rock: granite, diorite, basalt, 
gneiss, thoroughly cemented conglomerate (sound condition allows 
minor cracks) 
Foliated metamorphic rock: slate, schist (sound condition allows minor 
cracks) 
Sedimentary rock: hard cemented shales, siltstone, sandstone, limestone 
without cavities 
Weathered or broken bedrock of any kind except highly argillaceous rock 
ishale) 
Compaction shale or other highly argillaceous rock in sound condition 
Well-graded mixture of fine- and coarse-grained soil: glacial till, hardpan, 
boulder clay (GW-GC, GC, SC) 
Gravel, gravel-sand mixtures, boulder-gravel mixtures (GW, GP, SW, SP) 


Coarse to medium sand, sand with little gravel (SW, SP) 

Fine to medium sand, silty or clayey medium to coarse sand (SW, SM, SC) 
Fine sand, silty or clayey mediurn to fine sand (SP, SM, SC) 
Homogeneous inorganic clay, sandy or silty clay (CL, CH) 


Inorganic silt, sandy or clayey silt, varved silt-clay-fine sand (ML, MH) 


Under the Casagrande system of classification, C = clay, G = gravel, H = high compressibility, L 


sand, and W = well graded. 


Hard, sound rock 


Medium-hard sound rock 
Medium-hard sound rock 
Soft rock 


Soft rock 
Very compact 


Very compact 
Medium to compact 
Loose 

Very compact 
Medium to compact 
Loose 

Very compact 
Medium to compact 
Loose 

Very compact 
Medium to compact 
Loose 

Very stiff to hard 
Medium to stiff 

Soft 

Very stiff to hard 
Medium to stiff 

Soft 


Allowable bearing 
pressure (tons per 
square foot) ; 





Ordinary Recommended 





range value for use 
60-100 80 
30-40 35 
15-25 20 
8-12 10 
8-12 10 
8-12 10 
7-10 8 
5-7 6 
3-6 4 
4-6 4 
3-4 3 
2-3 2 
3-5 3 
2-4 2.5 
1-2 1.5 
3-4 3 
2-3 2 
1-2 1.5 
3-6 4 
1-3 2 
0.5-1 0.5 
2-4 3 
1-3 1.5 
0.5~1 0.5 


= low to medium compressibility, M = silt, P = poorly graded, 5 = 


In considering the visual asse 
extensive field observation is ne 
tures observed in the field can be 
Fig. 1) and considered along w 
physical features in compiling the development 
plan. Visual characteristics to be considered 
include ridge tops and valley bottoms, brooks 
and streams, ledges, stone walls, views and Vis- 
tas, significant vegetation (such as hemlocks 
and other evergreens, wetlands plants, and 
wildflowers), and other aesthetic assets such as 
waterfalls and historic buildings. 

The remainder of the analysis is conducted 
by considering each of the major natural 
resource characteristics of the site in relation to 
land uses proposed for the site. For a typical 
subdivision, the major land uses would be: 

s Water supply 

s Septic systems or sewers 

# Buildings and dwellings 

s Roads and parking areas 

The primary natural resource factors affect- 
ing (and affected by) the land uses are: 

s Depth to water table 

» Earth material characteristics (i.e., soil per- 
colation rates, susceptibility to erosion, etc.) 

» Slope 

a Depth to bedrock 

s Flood-prone and storm-prone areas 

Depending on the site, its proposed use, and 
the level of detail of the analysis, additional nat- 
ural resource factors can be considered. These 
include vegetation, wildlife value, wetlands, 
drainage areas, availability of groundwater, 
bedrock type, agricultural capability, and other 
factors. 

Figures 3 through 8 evaluate two of the pro- 
posed land uses—septic systems and build- 
ings—in terms of four resource factors—depth 
to bedrock, depth to water table, earth materi- 
als, and slope. The degree to which a natural 
resource factor limits the proposed land use 
will vary from location to location. For example, 
in areas where bedrock is more than 10 ft below 
the surface, bedrock usually will not limit or 
make special design necessary for dwellings 
and septic systems. In areas where bedrock is 
somewhat closer to the surface, some special 
design measures may be required. The most 
severe limitations will be imposed where 
bedrock is shallow and outcrops are frequent. 
These varying conditions are designated on the 
charts as optimum, marginal, and critical, 
respectively. 

The site has been mapped for each of the four 
Major resource characteristics, with shaded 
areas designating portions of the site where 
design or development restrictions are 
imposed. When these maps are combined (Fig. 
9), overall development opportunities and limi- 
tations are revealed. 

One of the greatest limitations to conducting 
an analysis of this type is lack of data. Even in 
Mapped areas, information may not be 
detailed enough to be useful in site analyses. 
However, these inventory maps can be used to 
determine the specific resource concerns that 
should lead to further site investigation. Field 
Observation at the site can provide information 
that is not otherwise available; field work is 
also important in confirming existing date and 


ts of a site, 
cessary. Fea- 
Mapped (see 
ith the site’s 


compiling information on unmapped features 


Such as vegetation. 


in 


The site is a tract of approximately 600 acres 
rural Connecticut that contains many features 
typical of suburban and rural areas. A stream 
runs through the southeastern portion of the 
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SITE EVALUATION 


site and is fed by a spring and a small red maple 
swamp. The areas immediately adjacent to the 
streambanks are subject to occasional flooding. 
The land was formerly farmed, and consists pri- 
marily of second-growth forest. Elevation varies 
from 325 to 600 ft above sea level. 





——) 


oe 





Fig. 1 





Fig. 2 


Contours (vertical distance between contour lines is 10 


feet) 


Flood-prone areas (areas where there is a 1% chance of 


flooding in any given year) 


Visual features 


(—— Views and vistas 


Stone walls 
Ledges and rock outcrops 


[__] Significant vegetation 
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SITE EVALUATION 


DEPTH TO WATER TABLE AND 
EARTH MATERIALS (PERCOLATION) 


DEPTH TO 
WATER 
TABLE 


EARTH 
MATERIALS** 
(PERCOLATION) 


Fig. 3 


OPTIMUM CONDITIONS 







Conventionally designed base- 
ments and septic systems will 
not be flooded. 






Illustrated below are physical conditions cOmmon| 
encountered at development sites, accompanied bY brig 
descriptions of engineering measures (for foundations 
and septic systems) required for development in areas 
where these conditions are present. Development under 
“critical conditions” is usually prohibitively expensive as 
well as environmentally damaging. 


MARGINAL CONDITIONS CRITICAL CONDITIONS 
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Greater than 10 feet fluctuates from 3 to 10 feet Permanently high: wetlands: 
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i" "+ low water table -. . | Severe limitations on develop. 
ment. Shallow foundations re- 
Quired: site preparation in- 
cludes removal of organic ma- 
terial and replacement with 
clean fill. Elaborate drainage 
and fill necessary for septic 
systems. 


Building footings should be 
Properly drained; shallow 
foundations may be necessary. 
Septic systems require curtain 
drain and/or use of fill material 
similar to existing soil. 







Percolatian up to 20 minutes | Percolation 20-60 minutes per | Percolation more than 60 
per inch inch minutes per inch 





Conventional building design 
adequate. Standard septic sys- 
tems adequate in most cases; 
special design needed where 
percolation exceeds 5°) 
minutes/inch, which is too fast 
for adequate renovation. 





Standard building design; lar- | Standard building design: 
ger leaching area required for severe limitations on septic 
septic systems, with standard Systems, with extensive leach- 
or special trench design. Water ing fields, fill, and/or above- 


mounding may occur because ground systems required. 
of slow percolation. 


* Wetlands permit required 


** The percolation rate, or the speed at which water can 
flow through the soil, is one of several soil character- 
istics that affect development. Another is the ability of 
various soil types to support foundations. Most upland 
soils (glacial till) and sand and gravel deposits will ade- 
quately support foundations. Problems are frequent in 
Clays, peat deposits and other wetland soils, where 


special measures are necessary to prevent buildings 
from settling. 
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Depth to Water Table 


This information is not commonly available on 
maps. An indication of water table depth can be 
obtained from soils Maps compiled by the Soil 
Conservation Service (SCS). Soils maps are 
available fromm SCS Field Offices and DEP's Nat- 
yral Resources Center. Soils maps showing reg- 
ulated inland wetlands may be obtained from 
the Water Resources Unit, DEP. SCS publica- 
tions include tables which indicate saturated 
soils and soils with groundwater within 3 ft of 
the surface. These tables can be used along 
with soils maps (and field testing where neces- 
sary) to complete a general map of groundwa- 
ter characteristics for development sites. 





See Saturated soils (regulated inland wetiands) 


[J Water table within three feet of surface 


[] Optimum ground water conditions for development 
Fig. 4 


Earth Materials: Percolation 
Probability 


Percolation rates can be estimated from infor- 
mation compiled by the SCS. Detailed soils 
maps can be used in conjunction with SCS keys 
which indicate percolation rate probabilities for 
the various soil types. Each soil type has been 
placed into one of four categories: fast, proba- 
bly fast, probably slow, and slow. Field testing 
will be necessary at possible septic system sites 
'0 provide more accurate data. The cross- 
hatched portions of the map represent areas 
where other resource characteristics (wetlands 
8nd shaliow bedrock) preclude the use of per- 
Colation probability. 





Slow percolation (80% chance that water in a test hole 
will take longer than 30 minutes to fall one Inch) 


test hole will take 10 to 20 minutes to fall one Inch) 


Areas where other resource characteristics (shallow 
water table and bedrock) preclude the use of percole- 


tion probability 


[| Probably fast percolation (50% chance that water In a 
q 
SS 
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SLOPE AND DEPTH TO BEDROCK 


OPTIMUM CONDITIONS 













SLOPE 
Suitable for construction of 
buildings and septic systems 
using conventional design. 

DEPTH TO 

BEDROCK 
Conventional building and sep- 
tic system design is adequate. 
Trenches should be 3-6 feet 
below surface and at least 4 
feet above bedrock. 

Fig. 6 
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Less than 10 percent 10 to 15 percent 


Frequently encountered physical conditions of develop. 
ment sites are outlined here along with the engineering 
measures commonly used in response to those conditions 
Expense of site preparation and septic system installation j< 
considerably greater on steep slopes and in areas where 
bedrock is near the surface than in areas where condition; 


are less restrictive for development. 


MARGINAL CONDITIONS CRITICAL CONDITIONS 


Greater than 15 percent 





Hazardous for heavy equip- 
ment. Considerable grading 
necessary at building sites, re- 
quiring precautions against 
erosion and soil slumping. 
Extreme difficulty in septic 
system installation with use of 
grading and fill.* 








Some grading may be neces- 
sary to prepare building sites; 
septic system trench design. 
should be adjusted to accom- 
modate slope. 









Fill required for septic system 
installation.* Blasting required 
for building site preparation; 
foundations should rest on 
gravel cushions to prevent un- 
even settling. 


Septic system trenches should 
be 4 feet above bedrock and 
covered with fill to proper 
depth. Some removal of bed- 
rock may be necessary for 
building sites; foundations 
should rest on same material 
throughout. 


* Relatively complex and expensive measures are re- 
quired for effective septic system operation where natu- 
ral resource conditions are critical. These include 
techniques (such as fill and subsurface drainage sys- 
tems) to make conventional systems function under 
unusual conditions, as well as the use of special equip- 
ment and methods such as leaching galleries and 
above-ground Systems. In either case, a professional 
engineer and the Water Compliance Unit of DEP should 
be consulted. 
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Slope 


Maps showing steep slopes can be compiled 
{rom topographic maps, SCS maps, and obser- 
vations in the field. The Natural Resources 
Center offers technical assistance in the compi- 
istion of these maps. For smaller sites, field 
observations may be adequate for delineating 
areas with steep slopes, 





[] Slope 15% or greater (elevation change of at least 15 
feet per 100 feet horizontal distance) 


[| Moderate: slope less than 15% 


Fig. 7 


Depth to Bedrock 


Bedrock outcrops can be mapped through field 
observations and may be visible in some aerial 
photographs. SCS maps and surficial geology 
maps can be used to generally determine shal- 
low bedrock areas. Surficial geology maps show 
areas where bedrock is within 10 ft of the sur- 
face; SCS soils maps can be interpreted to show 
areas where soil is rocky or where bedrock is 2 ft 
or less below the surface. 


pe Bedrock close to surface; frequent outcrops 


[| Optimum depth to bedrock conditions for development 
Fig. 8 
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THE COMPOSITE MAP 


The most important use of the composite map 
is the identification of the specific types of prob- 
lems that exist on various parts of the site. 
Knowing these problems early in the planning 
stage allows the developer to use the character- 
istics of the site to best advantage and to avoid 


Fig. 9 


the necessity of making expensive changes 
later in the planning or construction processes. 

Figures 3 through 8 outline the limitations 
imposed by individual resource factors. In the 
final analysis, however, all the factors will have 
to be considered together. Listed below are the 
combinations of resource characteristics that 
occur most frequently at the site, and the engi- 





Critical conditions for 
development 


[] Moderate conditions 


[| Optimum conditions 


Scale: 1 inch = 1,000 feet 


neering Measures required for developmen , of 
areas with those characteristics | 

ij Conditions: Bedrock 10 ft of more bel, " 
surface, soil percolation probably fast, slope 
less than 15 percent, water table 10 ft m, org 
below surface. 

These areas present the best conditians ty, 
development, Conventional construction rey, 
ods and design can be used for buildings a4 
septic systems, and little or no Grading i, 
required for roads and driveways. 

2. Conditions; Bedrock 10 ft or more bein, 
surface, soil percolation slow, slope less thay 
15 percent, high groundwater 1 to 2 months per 
year, 

Seasonally high groundwater will require 
special septic system design, possibly includ 
ing the use of curtain drains or fill. Shalic,, 
foundations may be necessary for buildings, 
basements should be adequately drained 

3. Conditions; Bedrock 10 ft or more belyy, 
surface, soil percolation fast or probably fas: 
slope 15 percent or greater, water table 10 % 
more below surface. 

Grading for buildings and roads could cause 
erosion problems; proper fill should be used 
prevent slumping or settling of foundations 
Restrictions on septic systems are severe elah 
orate leaching field design and fill may be nec 
essary, and machine operation may be unsafe 

4. Conditions: Bedrock 10 ft or more below 

surface, soil percolation slow, slope less thar 
15 percent, high groundwater 1 to 2 months per 
year. 
Buildings should be properly drained; sha! 
low foundations may be necessary. Septic sys 
tem design requirements are complex and 
expensive, requiring increased leaching field 
size or leaching galleries to compensate for 
slow percolation, and the use of curtain drains 
or fill to prevent failure of systems due to sea 
sonal high groundwater. 

5. Conditions: Bedrock near surface with nu 
merous outcrops, slope 15 percent or greater 
water table 10 ft or more below surface. 

These areas are unsuitable for septic systems 
and impose severe restrictions on building 
foundation with blasting, grading, and/or fi! 
required. 

6. Conditions: Bedrock near surface with nu 
merous outcrops, slopes less than 15 percent. 
seasonally high groundwater. 

Very severe restrictions are imposed upor 
septic systems with fill and subsurface drainage 
system probably necessary to prevent failure. 
Shallow foundations will be necessary for build: 
ings with care taken to ensure that buildings 
rest on the same material (such as grave! back 
fill) throughout to prevent uneven settling. 

7. Conditions: Bedrock 10 ft or more below 
surface slope less than 15 percent, permanently 
high water table (wetlands). 

Wetlands are unsuitable for septic systems 
without extensive excavation, filling, and drain 
age. Restrictions on buildings are severe, with 
removal of organic material and replacement 
with clean and compacted soil is necessary 
Wetlands permit required. 


4 SUGGESTED DEVELOPMENT PLAN 


rhe composite map identified portions of the 
cite wnere conditions for development are opti- 
mum. Buildings and roads were concentrated 
in these af€2S, leaving sensitive areas such as 
wetlands and steep slopes largely undisturbed. 
This serves the dual purpose of minimizing 
environmental disturbance and preserving the 
visual quality of the site, since these areas are 
often of the greatest scenic value. 

Clustered single-family dwellings, townhouses, 
and walk-up apartments are included in the plan 
io illustrate the various options open to the devel- 
oper. (This plan is intended to give a general 
indication of how a site of this type could be 
developed, and the exact types and positions of 
buildings and roads are not important.) Although 


lot sizes are somewhat smaller than normal, adja- 
cent Open space increases land area available for 
recreational use by residents. 

A continual ribbon of open space—in areas 
where soil types pose limitations on develop- 
ment—provides pedestrian circulation that is 
separated from vehicular traffic. A buffer of 
Open space on the southwestern portion of the 


Private lots 


[iz ] Open space 


Steep slopes 
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SITE EVALUATION 


site increases privacy and shields residential 
areas from traffic noise. 

Roads, instead of being in conflict with the 
topography, are parallel or at an oblique angle 
to the site's contours. Residential development 
is located on loops and cul-de-sacs where traf 
fic is light; and road layout discourages outside 
through traffic, 





1 Single-family houses 
2 Townhouses 
3 Walk-up apartments 


4 Community center 
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ORIENTATION—SUN 


Orientation is the placement of 


apartment so that it May obtain the best advan 
tages in relation to its physical location. The 


Major Considerations in onentation of a build 
'NQ OF dwelling unit are: 


Sunlight 


8 building or 


—- 


- Prevailing breezes 
. Views 


tJ RO 


SUNLIGHT 


The objective of onentation for the sun is to 
obtain sunlight when It is desired and to block 
Out sunlight when it is not desired, 

Since the United States has a great variety of 
Climatic conditions, it is difficult to make univer- 
Sal assumptions in this respect. However, it can 
be generally stated that the objective is to have 
sun when it is desired and to avoid it when it is 
not wanted. In the wintertime, it is desirable to 
Nave a maximum of Sunlight. The hot summer 
SUN, Particularly at noon and | 
Not desirable. Suni 
ful throughout the 
in their individual c 


ate afternoon, is 
ght in the morning is delight- 
entire year. People will differ 
hoices of howa dwelling unit 
should be Oriented, but there are some consider- 
ations that are generally accepted: 

1. Each apartment should get some sun at 
some time of the day. 

2. Since people express a variety of desires 
8S tO amount and exposure to sunlight, it is 
advantageous for dwelling units to have differ- 
ent sun orientations. 

3. No apartment should be oriented com- 
pletely toward the north, because any dwelling 
unit facing north will get no sun. 
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Fig. 2 Winter orientation. 
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BUILDING ORIENTATION 


The following is a list of orientations and thelr 
resulting effects 


South Orientation 


Sunlight will occur from late morning to early 
afternoon, During the summer months the aun 
will appear high in the sky and during the win 
ter months the sun will appear low in the sky 

South orientation is the best to obtain the 
Maximum sunlight during the day. 

The hot summer sun can easily be controlled 
by properly designed overhangs. The low angle 
of the sun during the winter months will enable 
the rays to penetrate deep into the room 


East Orientation 


Sunlight will occur only in the morning hours, 
During the summer months, when the sun rises 
in the east, the early morning hours will have 
sunlight. The sun will be very low in the sky and 
the sun will generally not be too intense. During 
the winter months, the sun will rise more 
toward the southeast, thus providing a shorter 
period of sunlight. 


Southeast Orientation 


Sunlight will occur from early morning to late 
morning, or possibly to noon. At midmorning 
the sun will be reasonably high in the sky and 
will provide a moderately intense sunlight. 


Southwest Orientation 


Sunlight will occur from early afternoon to late 
afternoon. The sun will be reasonably high in 
the sky. The rays of the sun will be much more 
intense than the morning sun. In some areas 
during the winter months the sun will set in the 
southwest. 


West Orientation 


Sunlight will be present from midafternoon to 
late afternoon. During the summer months, the 
west sun will be very intense. It will set gener- 
ally in the west or northwest. During the winter 
months, the sun will generally set in the south- 
west. 


North Orientation 


No sunlight will be obtained from a direct north 
orientation. 
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Fig. 7 Seasonal sun angles. 
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Fig. 8 Passive solar consideration. 
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BREEZES 


Landscaping plans can be custom designed so 
that trees and other plantings buffer a home 
from hot sun and cold winds, and also channel 
cooling breezes toward it. 

Figure 1 shows how to work out an energy- 
saving planting scheme by using local solar 
data and relating it to a specific site, structural 
characteristics of the home, and wind patterns 
in the area. 

This landscaping plan is for a hypothetical 
home in Miami, Fla. The house is rectangular, 
has an overhang, is built on a quarter-acre lot, 
and is oriented 5° east of south. It was neces- 
Sary that prevailing winds from the east not be 
blocked at ground level and the roof surface be 
unobstructed for solar collection. 

In the study, solar data was gathered during 
12 hours (from 6 a.m. through 5 p.m.) on June 
22, the longest and highest radiation day of the 
year. The data was translated into schematics 
that show how shifts in the sun's position dur- 
ing the day direct radiation to different areas of 
the home, thus indicating where trees are 
needed for shading. 

The small drawings in Fig. 1 represent key 
hours in the day-long study. From left (running 
counterclockwise) you can see how shading 
requirements change between 6 a.m., when the 
solar load is on east and north walls, and 5 
p.m., when the low sun angle sends radiation to 
west and north walls. 

The large drawing at the bottom of Fig. 1 rep- 
resents the final landscape plan, which incorpo- 
rates some additional planting elements to 
improve wind control. 
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Fig. 1 


The study in Fig. 2 suggests energy-saving 
siting and orientation treatments for both sin- 
gle- and multifamily projects. Here, the primary 
goal is to reduce cooling loads since the pro- 
jects are in a hot, humid region. 

Each home in the single-family project (top 
plan) is oriented On its lot so it will receive max- 
imum cooling from the wind and minimum 
heat from the sun. Local streets are laid out on 
an east-west axis to channel cooling westerly 
breezes through the project. 

The center plan—a small segment of the 
same single-family project—shows how trees 
can be placed on common property lines so the 
same trees shade adjoining homes at different 
times of the day. 

in the multifamily project (bottom plan), lin- 
ear clustering of townhouses or apartment 
buildings is suggested. This allows the long 
side of most building groups to be oriented on 
an east-west axis, minimizing heating effects 
from the sun on wall surfaces. Cluster ends 
are kept open to channel prevailing breezes 


through the wide, open areas between building 
groups. 
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Design, siting, and landscaping features can 
help reduce energy loads for housing in colder 
climates. They include: ce 
# A cluster and landscaping plan that blocks Rae 
cold winter winds, but channels cooling sum- 
mer breezes through the clusters (Fig. 3). 
# A suggestion for a steep-slope design that 
channels cold winds up and away from the 
houses. 
= A house design that, among other things, Moet 
uses its attached garage as a wind buffer. 
® A window design for a southeastern expo- 
sure that speeds morning heating during cold 
weather. 
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Fig. 3 Acluster design for sun and wind protection. 
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Fig.6 Auunit design for sun and wind protection. 


yENTILATION 


a 35 especially im warmer Climates, 
should be onented toward the prevailing 
weeres. 7 addition to the sun orientation. 
uowever this May Not always be possible. Gen- 
praily, onentation of the building in relation to 
aun ght is considered more important than ori- 
antapon relating to the prevailing breezes. 
‘. nen it is possible to take advantage of pre- 
vgiling breezes, the long side of the building 
should be faced toward the breeze. Recent 
geveropments in the widespread use of air con- 
amoning and the awareness of air pollution 
nave deemphasized the use of natural breezes 
for ventilation. 
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Building Ventilation 


Building location with respect to prevailing 
breezes iS an important planning factor, espe- 
azity in warmer Climates and during the hot 
seasons of the year. In Fig. 7 A, B, and Care plan 
yews indicating the percentage of ventilation 
for diferent building arrangements, assuming 
they are placed perpendicular to the prevailing 
wand. in Fig. 7 D, E, and F show the cross section 
of buildings and the effect the placement to 
each other has on the prevailing wind. 


Owelling-Unit Ventilation 


Figure 8 shows how the dwelling unit layout 
sfects ventilation. A and B are plan views of 
typical corner rooms. C and Dare sections and 
indicate the result of window heights on venti- 
istion. Plan E illustrates through-ventilation, 
which is the best: corner ventilation in plan Fis 
aiso good. Plans G and H indicate poor or no 
ventilation. 
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VENTILATION 
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Not to scale 


Fig. 9 Cross-ventilation may be obtained by placing windows in opposite corners of the 


same room or by an open door and window. 
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VIEWS AND VISTAS 


When the situation presents itself, maximum 
advantage should be taken of any possible 
views. Natural vistas, such as rivers, moun- 
tains, parks, and lakes, are the most desirable. 
However, many manmade views are equally 
interesting, such as bridges, golf courses, and 
recreational areas. Care should be exercised in 
the placement of buildings to each other so that 
the view is not blocked by another building. 
Buildings should be staggered to provide max- 
imum exposure for the most buildings. 


VIEW PROTECTION 





O VIEW KICEPT NEIGUBORS , STREET) VARIED SETBACES. ANGLED 
TED LOT WIDTHS MIGHT DECREASE MONOTONY OF AREA 


0 -2% GRADE: N 
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2-10 % GRADE: SAME VIEW IF ALL HOMES ARE KEPT SRIGLE STORY, Low 
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Fig. 1 


ROOM ORIENTATION 


Individual OOM Onentation to the sun is. to a 
degree. 4 personal choice. However, there are 
generally accepted orientations for different 
rooms within the dwelling unit. Most {re- 
quently. it is very difficult to achieve the idea! 
orientation for each room and some compro 
mises must be made. It is beneficial to obtain 
some sunlight in the dwelling during the day. A 
dwelling that 1s facing directly north and receiy 
ing no sunlight tends to be a cool or dreary 
dwelling. Figure 1 and the following discussion 
for the orientation of each individual room 
should be used as a guide rather than a rule 


Bedrooms 


Sunlight streaming into the bedroom upon 
waking up in the morning ts 4 pleasant feeling. 
This is achieved by an easterly or southeasterly 
exposure. West exposure should be avoided 
because the west sun during the summer 
months is strong and heats up the room during 
the late afternoon and early evening. 


Living Room 


The living room should have a southerly expo- 
sure. In hot climates, a properly designed over- 
hang will prevent direct sunlight from entering 
the room. In wintertime the low angle of the 


sun will allow sunlight to penetrate the depth of 
the room. 


Dining Area 


An easterly exposure will allow sunlight to 
enter during the morning for breakfast meals. 
lf, however, it is desirable to view a sunset or 
have sunlight during the evening meal, a west- 
erly or southwesterly exposure should be used. 
Since lunch is a minimal meal, this usually is 
not a major consideration. 


Kitchen 


North is generally considered to be the best ori- 
entation for kitchens and laundry areas because 
it provides an even, nonglare light. However, 
many people prefer some sunlight in the 
kitchen. A great deal would depend on the per- 
sonal preference of the individual. 


Multipurpose Area 


This most often is a major activity area involv- 
Ing Many members of the family. It should have 
4 similar Orientation to the living room. 


Library 


The library should be oriented toward the 
north. This will provide an even light source 
8nd will prevent any possible damage to books 
by the direct rays of the sun. 
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Fig. 2 Building grouping. 





Fig. 1 Building orientation to Street. 


GENERAL 


on housing sites it is important to plan for easy 
and direct movement of pedestrians and vehi- 
cles. Convenience of circulation and safety 
must be considered and planned together. 
pedestrians generally prefer to walk in direct, 
straight lines. When they must use indirect or 
awkwardly placed walkways, they may take 
ynauthorized routes, often trampling grass, 
shrubs, and other plants. Paths should follow 
topography and natural lines of movement, 
widening as traffic increases and narrowing in 
less-used areas. The pedestrian circulation sys- 
tem should also be designed to distinguish 
between the front and rear entrances of build- 
ings. The quality of a multifamily dwelling 
appears to decrease when one entrance has to 
accommodate the removal of garbage and the 
entrance of guests, for instance. In part, this is a 
matter of interior space planning, but it is also a 
concern of site design. 

Some pedestrian traffic considerations also 
apply to vehicular traffic: automobiles, scoot- 
ers, service trucks, and in some cases, bicycles. 
it is necessary that minor roads come close to 
buildings to facilitate delivery of goods, to give 
protection in inclement weather, and to provide 
access for emergency vehicles. 

Vehicles should be able to approach residen- 
tial buildings, but need not remain there and 
conflict with pedestrian movement. The ideal 
solution seems to be the vertical separation of 
pedestrians and vehicles. However, this type of 
separation is generally limited to central city lo- 
cations where heavy traffic volume justifies the 
great expense. At outlying locations horizontal 
separation is much more common. Many of the 
site plans included in this book show the sepa- 
ration of pedestrians and vehicles and most 
frequently accomplish it by restricting automo- 
biles to the periphery of a site and allowing free 
pedestrian movement in the center. 


VEHICULAR 


A housing site should be provided with a periph- 
ery road system sufficiently wide to allow the 
maximum number of vehicles to move freely at 
all times. This road system should accommodate 
all through traffic that is bypassing the site and 
all traffic generated by the housing development. 

In addition, adequate vehicular access into 
and out of the site is required. Such access will 
include delivery, service, and emergency vehi- 
cles. Access roads should be of sufficient width 
for all types of vehicles and also be provided 
with proper turning space. The following are 
based on FHA standards for vehicular access: 

1. Access and circulation for fire-fighting 
equipment, furniture moving vans, fuel trucks, 
garbage collection, deliveries, and snow removal 
Must be planned for efficient operation and in 
accordance with local custom. 

2. Each property must be provided with 
vehicular access by an abutting public or pri- 
vate street. 

3. Streets must be provided on the site 
where necessary to furnish principal traffic- 
ways for convenient access to the living units 
and other important facilities on the property. 

4. The width and construction of the required 
street and provisions for its continued mainte- 
nance must provide safe and suitable vehicular 
access to and from the property at all times. 
Dead-end streets include adequate vehicular 
turning space. 

5 The street pattern should discourage un- 
necessary through traffic 


6. The street system must connect with 
adjoining plotted streets except where topogra- 
phy does not permit or where such street con- 
nections would adversely affect the property. 

7. The street system must provide conve- 
nient circulation by means of minor streets and 
properly located collector and arterial streets. 

8. Cul-de-sacs must be provided with ade- 
quate paved turning space, usually a turning 
circle of at least 80 ft in diameter (100 ft is 
preferable). 

9. Street rights-of-way must be of adequate 
width to accommodate the contemplated park- 
ing and traffic load in accordance with the type 
of street. 

10. Proper street alignment and gradients 
are necessary. Streets must be adapted to the 
topography, preserving to the extent possible 
the natural contour and site features. They 
must have a suitable alignment and gradients 
for safety of traffic, satisfactory surface and 
groundwater drainage, and proper functioning 
of sanitary and storm sewer systems. 

11. Recognition of existing facilities is re- 
quired. The street system must be designed to 
recognize existing easements, utility lines, etc., 
which are to be preserved, and must be 
designed to permit connection to existing facil- 
ities where necessary for the proper function- 
ing of the drainage and utility systems. 

12. Well-designed street intersections are 
essential. Street intersections must generally 
be at right angles. Intersections of more than 
two streets and offsets at junctions of less than 
125 ft should be avoided. 

13. Driveways must be provided on the site 
where necessary for convenient access to the 
living units, garage compounds, parking areas, 
service entrances of buildings, collection of 
refuse, and all other necessary services. 

14. Driveways must be planned for conve- 
nient circulation suitable for traffic needs and 
safety. Cul-de-sacs must be provided with ade- 
quate paved vehicular turning space, usually a 
turning circle at least 80 ft in diameter, except 
for short, straight-service driveways with light 
traffic. 


PEDESTRIAN 


A safe and convenient system of pedestrian 
walks is essential. It should be functionally 
organized and follow the natural traffic patterns 
of pedestrians. Walks should be wide enough 
to accommodate two-way traffic. Paved areas, 
especially at main entrances, must be of suffi- 
cient area to accommodate anticipated activi- 
ties. 

The following standards are based on FHA 
standards for pedestrian circulation: 

1. Access to the dwellings and circulation 
between buildings and other important project 
facilities for vehicular and pedestrian traffic 
must be comfortable and convenient for the 
occupants. 

2. Walking distance from the main entrances 
of buildings to a street, driveway, or parking 
court must usually be less than 100 ft; excep- 
tion to this standard should be reasonably justi- 
fied by compensating advantages, such as 
desirable views and site preservation through 
adaptation to topography. In no case must the 
distance exceed 250 ft. 

3. Street sidewalks and on-site waiks must 
be provided for convenient and safe access to 
all living units from streets, driveways, parking 
courts, or garages and for convenient circula- 
tion and access to all! project facilities. 
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4. Width, alignment, and gradient of walks 
must provide safety, convenience, and appear 
ance suitable for pedestrian traffic, shopping 
carts, and for moving of furniture. Small jogs !n 
the alignments shall be avoided. 

5. Steps and stepped ramps must be avoided 
if possible in order to facilitate servicing with 
wheeled vehicles. 

6. An open and unobstructed passageway 
must be provided at grade level of each inner 
court. Such passageways must have a cross- 
sectional area of not less than 40 ft? and suffi- 
cient headroom to permit the passage of 
nonvehicular fire-fighting equipment, and must 
be continuous from the inner court of a yard, or 
an unobstructed open area between buildings. 


Planning the Walks 


The total walk area per dwelling unit varies con- 
siderably in different projects. In some, walks 
surround every building; in others, service 
drives provide the only pedestrian access. In 
projects of high density there are usually 
numerous walks. Although the need for econ- 
omy must be kept in mind, a good walk system 
that promotes convenience is a sound invest- 
ment in all projects. 

A classification of walks is useful to provide 
uniform terminology and to serve as a check on 
tne scope of this feature of planning: 

1. Sidewalks: parallel to city and project 
streets 

2. Collector walks: not parallel to streets; 
designed for general circulation 

3. Approach walks: leading to buildings or 
groups of buildings from other walks, streets, 
or drives 

4. Entrance walks: leading directly to dwell- 
ing or building entrances 

The walk plan should be functional, built up 
of primary, secondary, and tertiary elements, 
each adjusted in location, width, and material 
to serve its purpose. Directness of access is 
essential; otherwise most people seem inclined 
to shortcut, unless they are funneled into the 
intended paths by planting or barriers. Adults 
are the most difficult to cope with; they make 
and then follow beaten tracks, whereas children 
either scatter in every direction or play on the 
paved areas. 

Walks must be laid out so that they follow the 
natural path of circulation. They should be func- 
tional rather than formal in design and layout. 


Walks and Service Circulation 


A well-planned system of walks is needed for 
convenient access to recreation areas, service 
areas, parking areas, and other common facili- 
ties. Walks serve many purposes. They provide 
access and circulation to and between homes 
and facilities. They are a place to enjoy a pleas- 
ant walk, a place to push the baby carriage, a 
place to play hopscotch or marbles or ride a 
small vehicle. Thoughtfully designed, they are 
not only a utility; they add beauty, especially if 
combined with pleasant sitting areas which 
people can enjoy. 

Walks are utilitarian as well, and when such 
service as garbage and trash collection is antic- 
ipated, using small motor carts or wagons on 
the walk system, their width should be ade- 
quate for this purpose. 

Avoid steps when possible. Ramps for easy 
change in grade should be used, as they make 
the transition easier for service vehicies and 
electric carts, as well as elderly residents. 
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STREET PARKING 


Shown in Figs. 1 and 2 are the minimum 
dimensions for three types of on-street parking 
and two types of bay Parking. Parallel, 45°, and 
60° parking at curb are the most usual methods. 
Since itis a natural tendency for tenants to park 
in front of their homes, it is wise to provide for 
it. The dimensions indicated are for Streets in 
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average community developments. Only paral- 
lel parking is permitted on main (collector) 
streets. Diagonal parking is permitted on minor 
streets. Where traffic is heavy, streets should be 
increased in width. Sidewalks that are adjacent 
to the curb must be widened to allow for over- 
hang of bumpers. 

Parking bays, both directly off the street and 
within property lines, offer a solution where 


Fig. 2 
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Function and 
Design Features 


Provide regional and metropoii- 
tan continuity and unity. Limited 
access: No grade crossing; no 
tratfic stops. 


Type of Facility 


Freeways 


Expressways Provide metropolitan and city 


continuity and unity. Limited 
access, some channelized 
grade crossings and signals at 
major intersections. Parking 
prohibited. 


Mayor Roads 


Provide unity throughout con- 
(Mayor Arteriais) 


liguous urban area. Usually 
form boundaries for neighbor- 
hoode. Minor access control: 
channelized intersection; park- 
ing generally prohibited. 


CAR CIRCULATION AND ACCESS 


Traffic circulation should be around a residen- 
tial development, not through it. Major traffic 
arteries, existing or assured, should provide for 
fast and convenient access to the development. 
When the project has been reached, however, 
safety, convenience, and pleasant living for the 
residents take precedence over traffic speed 
and shortcuts through the project. 

Arterial streets should not be used for car 
access to the homesites. The backing of cars off 
the on-lot parking spaces into fast-moving traf- 
fic is too hazardous. 

Collector streets of ample width and flowing 
alignment should feed traffic between the arte- 
rial streets and to a network of minor access 
streets on which most of the homesites are 
located. Location of collector streets near the 
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STREETS AND HIGHWAYS 


perimeter of a development is often advanta- 
geous. 

Short loop streets and cul-de-sacs are best 
for the minor streets because they provide the 
safest access to and from homesites in small 
housing groups. Superblocks made up of sev- 
eral of many such minor elements are very 
appropriate to the cluster subdivision and 
townhouse-on-the-green concept. With careful 
design, the cornmon open space and facilities 
can be accessible on foot from all homes with- 
out crossing any street. 

The width of minor streets may be limited to 
two traffic lanes if car parking for owners and 
guests is adequately and conveniently provided 
elsewhere. Through careful design, this can 


produce savings in grading. drainage, and 
street construction. 


Desirable 
Maximum 
Grades Speed Other Features 
3% 60 mph Depressed. at grade or eie- 
vated. Preferably depressed 
though urban areas Require in- 
tensive landscaping. service 
roads, or adequate rear lot 
buriding setback lines (75°) 
where service roads are not 
provided. 
4% SO mph Generally at grade Requires 


and service roads 
Of adequate rear lot Duiiding 
setback ines (75') where ser- 
vice roads are not provided. 


4% 35-45 mph Require 5° wide detached 


sidewalks in urban areas, plant- 
ing strips (5'-10' wide or more) 
and adequate Duiding setback 
ines (30') for Dulidings trontng 
on street, 60 tor duildings 
backing on street. 


ners neues gheescccsscectsasmssescnsoscaessesiceieisneeeniad ech ees etian aaisa lianas 
Secondary Roads 


Main feeder streets. Signals 
where needed, stop signs on 
side streets. Occasionally form 
boundaries for neighborhoods. 


(Minor Arienals) 


Widths 
Spacing R.0.W. Pavement 

Variable; related to 200-300’ Varies; 12’ per 

regional pattern of lane; 8-10' 

population and in- shoulders both 

dustrial centers sides of each 
roadway, 8'-60' 
median strip. 

Variable; generally 200-250’ Varies; 12'per 

radial or circumfer- lane; 8-10’ 

ential shoulders; 8-30' 
median strip. 

1¥2 to 2 miles 120-150' 84' maximum tor 4 
lanes, parking and 
median strip. 

% lo 1 mile 60' 60' 


eee eee eee epee 


5% 35-40 mph Require 5' wide detached 
sidewalks. planting stnps be- 
tween sidewalks and curd 5 to 
10° of more, and adequate 
building setback lines (30°). 





5% 30 mph Require at least 4’ wide de- 
tached sidewalks: vertical 
curds: planting strips are desir- 
able. building setback lines 30’ 
trom nght of way. 


i siaiibinidpniiesntcmntiieimindmmnianeminneaeeemaininaanie ee 


6% 25 mph Sidewalks at least 4° in width 
for densities greater than 1 
d.u/acre, and curds and gut- 
ters. 


<= ruupreescrerieeniseniieneeeepeseeemeseeemeesceemese come eae iia 


Collector Sueets Main interior streets. Slop signs 
on side streets. 

Local Streets Loca! service streets. Noncon- 
ducive to through trattic. 

Cul-de-sac Street open al only one end, 
with provision for @ practical 
tumaround at the other. 

Fig. 1 


Va lo V2 mile 64' 44° (2-12° traffic 
lanes; 2-10 park- 
ing lanes) 

al blocks 50’ 36' where street 
parking is permil- 
ted 

only wherever 50’ 30'-36' (75° turn. 

practical (90' dia. around) 

turnaround) 


5% Should not have a length grea- 
ter than 500 feet 
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STREET STANDARDS 


One set of design standards that can be used as 
4 basis for a comprehensive stroet plan is that 
developed by the National Committee for Traf- 
fic Safety in 1961. These standards have been 
extensively used and accepted. Over the yoars, 
these standards have resulted in acceptable 
and functional street systems for both vohicle 
movement and pedestrian safety. It must be 
understood that these standards are minimum 
and should be utilized only as a guide to meot 


existing conditions. 


Similar standards are available from the Insti- 


tute of Traffic Engineers, 


TABLE 1 Recommendations of the National Committee for Traffic Safely 


Design of residential streets 


Street width 
Pavement width curbs 


Sidewalks: 
Width 
Setback 


Horizontal alignment 


Vertical alignment 


Cul-de-sac 


Turnarounds 


Pavement surface 


note: The table is based on a maximum speed of 25 mi/h, determined b 


Single-family 
50 ft 
26 ft 


Straight curb 
recommended 


4 ft minimum 


3 ft minimum if 
no trees; 7 ft 
minimum with 
trees 


200 ft minimum 
sight distance 


6-8% maximum 
grade desirable; 
3-4% per 100 

ft maximum rate 
of change 


400-500 ft 
maximum 
length 


40 ft minimum 
curb radius 
without parking; 
50 ft minimum 
curb radius with 
parking 

Nonskid with 
strength to carry 
traffic load 


some speeds moderately exceed 25 mish, 


Multifamily 


60 ft Street width 
32 ft Pavement width 
Same Curbs 
Sidewalks: 
Width 
Same Setback 
Horizontal alignment 
Same 
Vertical alignment 
Same 
Pavement surface 
S Design of intersections: 
_— Sight distance 
Same 
Same 


Vertical alignment 


Design of feeder or collector streets 
60 ft 
36 ft 


Straight curb 
recommended 


Horizontal alignment 


4 ft minimum 

3 ft mi.nimum if no 
trees, 7 ft 
minimum with 
trees 

Same as for local 
residential streets 


Design of sidewalks: 


Placement 
Same as for local 
residential streets 
Same as for local 
residential streets 
Such that each Width 


vehicle is visible to 
the other driver 
when each is 75 

ft from the 
intersection for 25 
mi/h maximum 
speed. No building 
or other sight 
obstruction within 
sight triangle 


Flat grade within 
intersection 


Flat section 
preferred from 50 
to 100 ft each 

way from 
intersection, but in 
NO Case Over 3-5% 
grade; 6% 
maximum 
between 100 and 
160 ft of 
intersection 


90” intersections 
preferred; less than 
60° unduly 
hazardous 


12 ft curb radius 
for local and feeder 
streets 


50 ft curb radius 
for feeder street 
intersecting main 
highway 


Setback should be 
minimum of 7 ft 
where trees are 
planted between 
curb and sidewalk: 
minimum of 3 ft if 
no trees 

4 ft minimum 
(44-5 ft minimum 
near shopping 
centers) 


¥ the Uniform Vehicle Code, Recommendations will be reasonably satisfactory even if 


cTREET CLASSIFICATION 


Te overall street system for a housing devel- 
opment comorm to the circulation 
ments of the master plan for the com- 
munity, This will provide maximum accessibil- 
ty to all parts of the community and ensure 
proper coordination with proposed circulation 
changes 

Direct access to &@ Major arterial highway is 
essential, Such intersections must be ade- 
quately controlled with lights or other means 
The practical minimum distance between inter- 
sections on the major arteria! highway should 
be 800 to 1000 ft. No through streets should be 
provided. All circulation should be around the 
periphery of the development to the major arte- 
nal highway 

Each lane of traffic will carry from 600 to 800 
cars per hour. Horizontal alignment of all collec- 
tor, minor, loop, and access streets should pro- 
vide for @ minimum of 200 ft clear sight 
distance. The vertical alignment should not 
exceed 6 to 8 percent grade differential, Side- 
walks, when used, should be a minimum of 4 ft 
wide. When trees are planted between the curb 
and sidewalk, the sidewalk should be set back 
approximately 8 ft. If no trees are used, the set- 
back should be 4 ft. 


must 


require 
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MIiNOR STREET 


EY 


CUL-DE-SAC 


STREET CLASSIFICATION 





COLLECTOR STREET 


MARGINAL ACCESS STREET GSERVICE ROAD) 


ARTERIAL STREET OR HIGHWAY 





Fig. 1 Types of streets. 
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DESIGNATION RIGHT-OF-WAY WIDTH dhaitealase 


80-120 feet Primarily devoted to the movement of high volumes of traffic at relatively high speed: aly rare 
interrelated with adjacent land areas, vehicular access is almost always limited. y 






Arterial Streets 
and Highways 











These are minor streets that are parallel to and adjacent to arterial streets and highways: and 
which provide access to abutting properties and protection from through traffic. ; 













These carry traffic from minor streets to the major system of arterial streets and highways 
including the principal entrance streets of a residential development and streets for Circulation 
within such a development. They permit access to adjacent land areas, but generally do not 


permit long-distance through traffic. 







60-80 feet 
pavement width— 
32 feet min. 


Collector Streets 
















These carry traffic from collector streets to the individual land parcels within any given area 
The primary function of these streets is to provide access to abutting properties. 





50-60 feet 
pavement width— 
24-32 feet 


ae 












Same as minor street. 


pavement width— 
24-32 feet 


Cul-de-sac 800 feet max. 
40 feet min. 
curb radius 

withou! parking 


Fig. 2 
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Dead-end street with proper turning radius at end. Provides quiet residential street with no 
through traffic. Also helps solve difficult site problems with restricted access. 













These are minor ways that are used primarily for vehicular service access to the back or the 
side of properties otherwise abutting a street. May be necessary in group, row houses, or 
apartment developments. Not recommended in single-family developments. 






Fig. 3 Typical 60-ft street cross section. 
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Fig. 4 Typical 50-f street cross section. 
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Fig. 1 The straight street—improved design. 





Fig. 2 The T junction—improved design. 
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Fig. 3 The loop. 





Fig. 4 The curved streel—improved design. 
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TYPICAL STREET ARRANGEMENTS 





Fig.5 Cul-de-sac. 





Fig. 6 A group around a green. 
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PARKING—GENERAL 


Sufficient off-street parking should be provided 
for the housing site. In developments conve- 
nient to public transportation, efforts should be 
made to minimize parking areas in excess of 
actual needs. In general, several moderate- 
sized parking areas are preferable to one or two 
large areas. Parking should never be more than 
200 ft from the dwellings it serves. A shorter 
distance is much more desirable. 

The following are some of the FHA standards 
for parking: 

1. Paved parking areas and courts must be 
provided to meet the needs of the residents and 


their guests without interference with normal 
traffic. 

2. Parking areas and courts must be located 
for convenient access to the living units without 
impairing the views from living rooms, 
entrances, or front yards. 

3. Dimensions of parking areas and courts 
must be adequate for convenient use for occu- 
pant parking. 

4. Where necessary to provide for bumper 
clearance and suitable screen planting, parking 
facilities must not be nearer than 5 ft to any 
street, property line, or project facility. 

5. Driveways must have two traffic lanes for 
their entire length, usually 18 ft in addition to 


RECREATIONAL SPACE 





ROAD 






ROAD 





ROAD 


Fig. 1 Building arrangements with parking. 
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REC iow SPACE 


any parking space, except that a Single ja, 
may be used for short. straight-service dry 
ways where two-way traffic is not anticipates 

6. Garages, carports, and Parking bays 
be set back at least 8 ft from the nearest edge c 
any moving traffic lane to the extent Necess=, 
to provide sight lines for safe entry into thas... 
ficway. . 
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AUTOMOBILE STORAGE 


The tremendous increase in automobile Owner 
ship has had a profound influence op the 
design and location of residential districts The 
problem confronting site planners is to crea: es 


() ™eneariona SPACE OC) 
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paiance petween tne allocation of space for 
_somobile storage and for other outdoor uses. 
This problem 1s made more acute by the pres- 
gure 10 satisfy occupants’ demands for parking 
gs C1052 29 possible to their dwellings. 

The ownership of automobiles is reaching or 
nas already reached 2 ratio of one car per farn- 
ty. This ratio seems to prevail for all projects 
regardiess of Occupants’ incomes, but many 
sites are Not being built to this standard. If own- 
ership of cars increases, the inadequacy of 
accommodations will be felt even more. Unilike 
other site facilities, parking space cannot be 
added in stages without destroying some 
aspect of quality. In high-income housing pro- 
ects, the ratio can be as high as two cars per 
tgmily. it follows that for all new housing devel- 
opments, at least one parking space is needed 
for each dwelling unit. The exceptions might be 
for housing for the elderly and central-city 
housing where the cost of providing parking 














Cc. common parking on grade, integrated with 
common open space, adjacentinear to and 
shared by groups of dwelling units. 


facilities is prohibitive and the ownership and 
operation of a motor vehicle is limited because 
of other factors. At many sites there is a need to 
allocate space for visitors’ cars in addition to 
those belonging to residents. 

. If parking needs are not met on-site, crowd- 
ing of adjacent streets is likely to result. How- 
ever, (f parking needs are met on-site, the 
residential buildings sometimes look as though 
they are built on huge parking lots. The auto- 
mobile then dominates the site and infringes on 
Privacy. The net effect is a reduction, if not the 
disappearance, of site quality. 

. The most satisfactory solution is to store cars 
in areas hidden from view, preferably under- 
ground. In this way, automobiles would be con- 
venient to dwellings, greater pedestrian safety 
would be ensured, and open space would be 
preserved for other uses. However, under- 
ground parking is prohibitive in cost for most 
developments. The next best solution is the 


a. een eee 





b. common parking on grade, adjacent to and 
shared by groups of dwelling units. 





d. common parking on grade, near to and 
shared by groups of dwelling units. 
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construction of parking structures, preferably 
low ones whose roofs can be used for piay- 
grounds, laundry areas, sundecks, etc. Some 
recent multiple housing projects have been 
designed with parking on lower floors and 
apartments on upper floors of the same struc- 
tures. Solutions involving complete separation 
of pedestrians and automobiles, though costly, 
may become mandatory for central-city, high- 
density housing. In outlying areas and sites of 
lower intensity development, it is possible to 
satisfy parking demands without vertical sepa- 
ration if careful site planning is followed. Usu- 
ally, parking space is provided by a number of 
small lots, screened from active pedestrian 
parts of the site. A number of small lots are aes- 
thetically preferable to one huge paved area 
and, in addition, generally permit the majority 
of cars to be stored reasonably close to the 
individual living units. 


@. common parking in building structure below 
housing, shared by groups/all dwelling units. 


f, common parking on grade, separate from and 
shared by all dwelling units. 


g. common parking in separate building structure, 
shared by all dwelling units. 
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CURB PARKING 
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Fig.1 Curb parking—space requirements for curb parking at various angles. 
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PARKING COURTS AND BAYS 


Paruing 


BAY The parking bay system is the peneee 
Most efficient and least expen- 
Sive arrangement. It occupies a 
minimal area and may serve in- 
dividual buildings or groups of 
buildings along minor residential 


The buffer system is similar to 
the parking bay, except that this 
arrangement separates parking 
maneuvering from roadway traf- 
lic. It occupies more area than 


the parking bay and may also 
woels. However, vehicles back- serve individual buildings or 


‘ais NG Out into trattic may create groups of buildings. It may be lo- 


hazardous conditions. — 5 cated on a fairly active street. 


ROAD 


PERPENDICULAR COURT 
While this is one of the safest PARALLEL 
and most attractive systems, its 
relatively great depth penetrates 
the site and may absorb area 
that might best be used in other 
ways. In some cases, buildings 
may be located around the park- 
ing court, thus integrating the 
parking space with surrounding 
spaces. It may be located on a 
fairly active street. 


Parallel parking is similar to the 
buffer system in all respects ex- 
cept that this design is more effi- 
cient in so far as it uses a double- 
loaded parking aisle. Like the 
parking court, it also penetrates 
the site fairly deeply, but may 
also be integrated with the open | 
spaces around it. It may be | 
located on a fairly active street. 





ROAD 


ROAD 
Fig.1 Parking. 





Earth berm 
Fig. 2 Earth berm—helps screen parking. } 
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PARKING GARAGES 


Using the basement of apartment buildings for 
Parking purposes presents problems that must 
be weighed against each other to determine the 
most economical manner of providing space 
for the required number of cars. As is shown by 
Fig. 1, the type of parking and the number of 
cars that can be accommodated depend upon 
the dimensions of the space and location of 
columns in the area assigned to parking. To 
achieve the ideal arrangement may prove too 
costly, and it may be more economical to use 
more floor space for a maximum number of 
cars. Each individual case must be studied to 
obtain the best net results. 

Where local regulations permit and space is 
available, parking should be provided in or just 
off the street. 








Fig. 1 
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Open basement space with clear span and no Columns 
the most desirable but may be too costly to CON Struct ~ 
three diagrams illustrate three methods of CirCUMation ,~ 
open basements. 








Dimensions 





| Tenant parking Attendant parking 
45° 60° 902452 602908 
H ; ’ u“ , “ i ul Ay Ll 18’. ] 0” 18’0” 
Stall depth perpendicular to aisle (A) 17°-6 19’-0 18’-0 17 2 49 ‘ah 
Aislewidth oo (B) 127-8” 18’-0” 297-0” 12’-8 17’-4" rie 
Unit parking depth _(C) 47’-8” 56’-0” 65’-0” 47°-0” 55’-0 ’ 


Stall width parallel to aisle... (D) -12’-8" ~—« 10.6" 9-0" —s-11°-4" 9’.3" 8’.0” 
Note: Where 45° and 60° parking is necessary, one way traffic should be planned. 
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90° PERIMETER AND ISLAND PARKING 
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Fig. 1 90° perimeter parking. 
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REQUIREMENTS FOR VEHICULAR TURNS 


PRIVATE ROADS 





i. INTERSECTION 





_90* ANOLE INTERSECTION. On 


ENTRY DRIVES 


Fig. 1 








ORIVE 





NO CURVES AT 
LANDINGS 


ED 


aye aes ae ae rina 


mee NEEDS TURNAROUND 





Fig. 2 
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Fig. 3 
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TYPES OF OPEN SPACE 


&. private open space on grade adjacent to dwel- 


ling unit; common open space reduced to ac- 
cess. 





A 


- Private open space on/in building structure, 


adjacent to dwelling unit; common open space 
reduced to access. 
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. Private open space on grade or on/in building 
Structure, adjacent to dwelling unit; common 
open space shared by groups of dwelling units. 
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a 
Ss 
; ke 


d. private open space on grade or on/in building 
structure, adjacent to dwelling unit; common 
open space, integrated with parking, shared by 
groups of dwelling units. 


@. common open space shared by groups of 
dwelling units. 


~~ 


. common open space, integrated with parking, 
shared by groups of dwelling units. 





g. common open space shared by all dwelling 
units. 





OOS 
> 
— 


|] 
) 





~ 


Fig. 1 
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LOCATION OF UTILITIES 


From a planning standpoint, the location of util- 
ity lines always presents problems. First, each 
utility company or agency has its own stan- 
dards and requirements, which very rarely 
relate to the other utilities. Servicing or installa- 
tion of new lines frequently requires breaking 
up of the street and disruption of traffic. Over- 
head electrical and telephone lines are 
unsightly and are subject to disruption by 
severe weather conditions. 

In any new housing development, the loca- 
tion and interrelationship of all utility lines must 
be carefully studied for efficiency and appear- 
ance. 


Water Supply 


Water supply mains may be located under the 
sidewalk, in the planting strip, or under the 
street. Minimum design requirements will 
locate them at least 10 ft from the nearest sewer 
Or gas main and above the highest sewer or gas 
main. Some engineers place water mains on 
the north side of the east-west street, and on 
the east side of a north-south street, so that the 
rays of the sun will be more effective in pre- 
venting freezing. 

If wells are used, they should be located suf- 
ficiently distant from septic tanks, sewers, 
cesspools, and drainage fields. The usual rec- 
ommended minimum distances are 50 ft from 
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septic tanks and sewers, 100 ft from drainage 
fields, and 150 ft from cesspools. 


Sanitary Sewer 


The sanitary sewer mains are generally located 
on the centerline of the road. The line is a clay 
tile pipe. If it were located in the planting strip, 
the roots of the trees might cause breaks in the 
pipes. The centerline location also locates the 
pipe equidistant from building lines on both 
sides of the street. The sewer line should be 
located below the water supply mains. 


Storm Sewer 


Storm sewers are generally located one-third 
the distance from the curb line to the centerline 
of street. It is always located on the opposite 
side of the street from the waterline. This is to 
prevent any possible contamination. 


Electricity 


Though best located in an underground con- 
duit, overhead power lines are often situated 
above planting strips, causing interference with 
trees, the danger of falling wires, and unsightly 
appearance. 

An alternate location for electric power lines 
is at the rear of the lots, either above or below 
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ground, and then service lines 
are | 
the house. When this is done, rough INto 
ments are necessary for servicing of the mit 
when required. © lings 
The trend is, despite additional Cost, t 
electric power lines underground for t » lacy 
sons. First, it reduces the chances of so ° rea 
ures and second, it eliminates unsight it 
in the landscape, adding ¥ Clutter 


to 
appeal. the Sthatic 


Telephone, TV Cable 


Similar to electric power, telephone lings can 
located either above or below ground. In a 
past almost all iines were above ground oti 


either utilized the electric line poles or set UD an 


‘ additional line. In either case, they are UNSightly 


and subject to disruption by the weather, 

Telephone lines, TV cables, and other Special 
lines should all be located underground. Some 
attempts have been made to combine all elec. 
trical, telephone, and TV cables into a common 
underground trench that would simplify addi. 
tional installations and maintenance. These 
lines may also be located at the rear-lot ease. 
ment, if necessary. 


Gas 


Gas mains are generally located under the side- 
walk or in the planting strip. They normally do 
not have any special requirements. 
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Fig. 1 The street cross section is generalized. Actual conditions can have all or some of the elements indicated. 


siTé SELECTION 


the best Way to control noise is to avoid it. This 
an most effectively be done if the first design 
, is that of selecting the building site 
ause careful selection can steer the pro- 
osed building away from noise problems. 
Likewise, for some projects it may be cheaper 
to abandon 4 site already selected and relocate 
to 3 quieter area than to make extensive revi- 
sions to an acoustically unacceptable scheme. 
For many projects, however, other considera- 
tions than sound may preclude the selection of 
a quiet site OF relocation to a quiet site. 

Keep in mind that acoustic conditions are 
rarely stagnant and you should consult zoning 
and planning authorities to determine future 
plans for the surrounding area. A seemingly 
suitable site can later be surrounded by indus- 
trial areas OF traffic arteries, or subjected to air- 
craft overflights greatly increasing on-site levels. 
Therefore, it would be wise to attempt to predict 
future noise levels at your site to determine the 
impact of plans for the surrounding area. 


tas 


in selecting a quiet site, refer to Table 1,. 


which gives desirable minimums for the dis- 
tances from transportation system sound 
sources to a building or site. Also, look for exist- 





Fig. 1 Shielding by a wall. 








Fig. 4 Shielding by an elevated highway or railway. 


ING natural and manmade sound barriers, 
examples of which are shown in Figs. 1 to 5 and 
in Figs. 6 and 7. Sites on rolling terrain sepa- 
rated from railways and highways by heavy, 
wide Stands of trees are generally quieter than 
sites located in hollows or on flat, open ground. 

Give preference to sites which are predomi- 
nantly upwind of noise sources. At large dis- 
tances the upwind side is generally quieter than 
the downwind side of a noise source. The wind 
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tends to bend the sound path upward, as 
shown in Fig. 8, thereby reducing the sound 
energy that impinges on an upwind site. 

Sites near hills or traffic intersections are 
generally unfavorable because of the accelera- 
tion, deceleration, and braking of vehicles, 
especially if the traffic includes heavy truck traf- 
fic like that in Fig. 9. Most of all, congested 
areas of heavy traffic should be avoided, as 
shown in Fig. 10. 


TABLE 1 Distance Criteria for Elimination of Nonintrusive Transportation System Noise Sources 


Noise source 


Highway 
Railroad 
Aircraft 


International airport 


Distance Distance Distance 
to side of to end of to side of 
runway runway runway 
3% miles 16 miles 2% miles 


Commercial or military airport 


There is a possibility of excessive noise due to this source if the building is: 


Within 1000 ft of any major roadway* 
Within 3000 ft of any railway line 
Within the distances given below: 


General aviation airport 


Distance Distance Distance 
to end of to side of to end of 
runway runway runway 
9% miles 1 mile 5 miles 


*A major roadway is one with traffic of more than 50 autos per hour or more than 5 trucks per hour. 





Fig. 2 Shielding by an earth berm. 
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Fig. 5 Paths along which sound energy can tray 
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Fig.3 Shielding by a depressed highway or railway. 


SHADOW ZONE 


zam<—-mMomsa 


el from the source to the receiver. Also shown is the 
gie of diffraction associated with the source-barrier-recelver geometry. 
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Fig. 6 Use of various noise barriers. 


Fig. 7 Use of natural noise barriers. 





Fig. 9 Building sites near hilly traffic areas. 


Fig. 11 Orientation of buildings on sites. 
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Fig. 8 Selection of building sites relative to wind 
direction. 


Fig. 10 Building sites near traffic junctions. 
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BUILDING LOCATION AND 
ORIENTATION 


The thoughtful location and Orientation 
buildings on a site can aid in controlling no; 
a) 
In order to determine whether or non there ) 
apt to be a preferred “quiet” location on, g »: " 
it is generally necessary to consider Sever 5) 
locations. * 

Buildings can be located in the quiet areas 
a site with windowed facades facing the q,, 
areas, and with heavy, windowless walls Pe 
the sources of sound. In general, the noise level 
near the facade of a building facing away from 
the predominant source of sound will be 3 gp 
less than near a facade facing the 60Urce 
Acoustical shielding can be provided by the 
existing terrain, natural landscaping 5, 
wooded areas. 

If the building site is relatively close to , 
major highway or railway, and if the building ig 
to be fairly long, two design concepts can te 
employed. One is to orient the building’s majo; 
axis perpendicular to the direction of the high. 
way or railway, and then to locate the noige. 
sensitive exterior rooms at the end of the 
building farthest from the roadway or track. A 
second design concept is to orient the build. 
ing’s axis parallel to the highway or railway and 
to provide materials having an extremely high 
sound intensity ratio (SIR) on the facade facing 
the noise source, while placing noise-sensitive 
rooms on the facade shielded by the building 
itself. 

It is especially important that buildings not be 
parallel when located on both sides of an 
expressway in order to avoid multiple reflec- 
tions of sound waves which increase sound lev- 
els. A random or staggered building layout or a 
cluster of buildings with no parallel building 
faces will avoid this problem of multiple reflec- 
tions of sound waves between opposite build- 
ings. Slightly curved buildings can be beneficial 
when the curvature is convex relative to the 
direction of the greatest noise source. U- 
shaped buildings or semienclosed courtyards 
provide areas for multiple reflections and 
should not be used as outdoor activity areas, 
because they tend to be quite reverberant and 
noisy. These layouts are shown in Fig. 11. 


Site Considerations and Site Planning 


NOISE CONTROL 
A yariety of techni 


ques ca 
rial developments, n be used Co control traffic noise in residen- 


: . High 
High freq fone. Lae Apartment 





or Road cut or 
wal | embankment 





Buildings located in open areas Traffic arteries between tal] 
are less noisy than in congested buildings are quite noisy. 
areas. | 


Wind direction—, 
encore ima —- > 
Noise—_= > 
path 






Hollows or depressions 


are generally noisier than 
flat open land. 


Upwind building locations are 
less noisy than downwind 
locations. 
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Buildings located at intersections Bui Idings located on the crests 
of major traffic arteries are of hilly traffic arteries are 
extremely noisy due to accelerat- very noisy due to low gear 
Ing, decelerating, and braking acceleration noise. 

Fig. 12 
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Undeslrable 


Desirable Desirable 


) ise. 
A layout which minimizes facing parallel building walls will significantly reduce unwanted nol 


Desirable UndesIrable Undeslrable 


Minimum building wall exposure to busy roads will reduce noise. 








| 
| 
Rica seeaesscclesie ieee Resear _ 


Desirable Desirable Undesirable 


Orientation of building courts away from busy roads will reduce noise. 


Fig. 13 


Desirable Undesirable 





Fig. 14 














BUILDING CONFIGURATION 


Buildings can be arranged with noisy and quiet 
sides as previously mentioned, if the Principa| 
noise source is relatively near. Try to have 
rooms with low noise level criteria locate On 
the quiet side, and rooms with high crite;, 
located on the noisy side. 

Often the most efficient methods of Noise 
control in a development are available through 
appropriate site design techniques. Observanc, 
of the following principles will help to Moderate 
or eliminate unwanted noise in residentia| 


developments. 


Natural and manmade sound barriers should 


be utilized when they are available. 


Where there is ample space, trees can be 





used to moderate noise. A thick growth of leafy 
trees and underbrush reduces noise about 6 to 
7 dB/100 ft (average over the audible frequency 
range). Low-frequency loss is 3 to 4 dB, high- 
frequency loss is 10 to 12 dB. A single row of 
trees is worthless as a noise barrier. Because of 
interreflection, multiple rows of trees are more 
effective. High-frequency loss is 3 to 4 dB. 


yareR FOR FIRE PROTECTION 


community, @ strong reliabl 
: . essential for fire fighting. steele g 
is which make Up @ water system inclicda 
ne source (wells, rivers, lakes), water works (fil- 

“ration. purification, pumping), Storage (ground 

level. elevated), and distribution (water mains, 

nydrants) lt is assumed that an adequate and 

‘eliable local water system exists and the new 

jevelopment s distribution system will be con- 

nected tO the local system. 

The water system should as a minimum be 
able both to supply the domestic needs of the 
development as well as provide adequate flows 
for fire fighting. 

The American Insurance Association (AIA) in 
ts grading schedule has established fire flow 
requirements for the most congested high- 
value area of 3 community based on total pop- 
ylation. USING this method, a community of 
1000 population has a required fire flow of 1000 
gal/min. Flows range upward to a maximum of 
12,000 gal/min for a city of 200,000 population. 
Cities over 200,000 population are required to 
have an additional 2000 to 8000 gal/min avail- 
able for a second fire. The fire flow require- 
ments established by the American Insurance 
Association for other portions of a city are usu- 
ally based upon the degree of congestion, the 
size of the buildings, occupancy, and the size of 
the fire department. 

The American Insurance Association has 
established 500 gal/min as the minimum 
acceptable flow for the residential area pro- 
vided a 30-ft separation between buildings is 
maintained. The flow requirements for residen- 
tial areas are increased as the size and height of 
the buildings are increased and the separation 
is reduced. 

Water for fire-fighting purposes should be 
available near all buildings constantly at pres- 
sures and quantities adequate for the antici- 
pated hazard. 

The following minimum fire flows should be 
available for the periods indicated for areas com- 
prised of the following types of housing systems: 

1. Single-family detached—separated by 
more than 30 ft—500 gal/min for 1h. 

2. Single-family detached, separated by less 
than 30 ft; single-family attached; multifamily 
low rise with not over six living units between 
fire walls if of combustible construction—750 
gal/min for 14 h. 

3. All other 
gal/min for 2 h. 

4. Public buildings, depending on size, 
height, occupancy, and combustibility of struc- 
ture and contents—750 to 2000 gal/min for 1% 
to 4h. 

Fire flows should be available at a residual 
Pressure of 20 Ib/in? and should be in addition 
to peak domestic consumption demands. 

Water mains, except to hydrants, should not 
be less than 8 in nominal inside diameter. Dead- 
end mains should not exceed 600 ft in length. 
Sectionalizing valves should be provided so 
that not more than 800 ft of piping will be 
affected by a break or shutdown. 

Hydrants should not have less than a 6-in 
Nominal inside diameter connection to the 
water main. A gate valve should be installed in 
the supply connection to each hydrant. 
Hydrants shouid be of a style and type in accor 
dance with local practices and regulations. 

_ Hydrants should be located at each street 
intersection with additional hydrants provided 
at midpoints along all streets, drives and cul- 
de-sacs, where the distance between intersec 
tions exceeds 500 ft. Spacing between hydrants 


residential buildings—1000 


serving multifamily dwellings and public build- 
nee should be reduced to 300 ft. 
ms Maabath — be located within 200 ft of 
ipe siamese co i igh- 
rise dwellings. iiiiiiaiiaaehiicdl 
Hydrants should be placed within 5 to 10 ft of 
street or driveway pavement. 
‘ Hydrants should not be placed closer than 50 
to the building being protected. 
Water Piping should be composed of, or lined 
cae a nontuberculating type of material in 
those geographic areas where tuberculation of 


water-main piping would reduce the effective 
water flow. 


ACCESS TO SITE 


ss sala advantages of large-scale site devel- 
is the ability to predict the traffic vol- 
ume more accurately based on land use and 
thus design the street for a specific level of traf- 
fic. For example, a street serving only single- 
family dwellings, with off-street parking and no 
through traffic, could be designed to minimal 
standards, as compared with a through street 
serving several high-rise clusters. Minimum 
standards for a street should take into consider- 
ation the possible need for fire apparatus to use 
the street for access to any of the buildings. 

Streets not only serve the fire department as 
a means of access to buildings but also con- 
tribute to the separation between buildings of 
groups of buildings, thus limiting the potential 
for fire spread. The wider the street, the better 
the fire break it becomes. The system of streets 
serving a development must provide the public 
fire department with safe, reliable, and rapid 
access to all areas of the development as well 
as serve the day-to-day needs of the residents. 

The Institute of Traffic Engineers has devel- 
oped recommended practices for subdivision 
streets which express basic principles for street 
system layout as well as engineering standards 
and specifications for the individual design ele- 
ments. Of the recommended principles, only a 
few specifically relate to fire department 
response and operations. Application of these 
principles to the design of a development site 
will result in a functional system meeting the 
needs of not only the residents but also the fire 
department. 

The criteria established for site access recom- 
mend that a minimum of two separate road- 
ways connect the development to public 
streets. This requirement not only will reduce 
the chance of all access to the development 
being accidentally blocked but also will permit 
emergency vehicles to enter the site from dif- 
ferent directions. As an alternate, a single con- 
necting roadway would be acceptable if the 
traffic lanes were separated by a median strip 
of sufficient width to reduce the chance of both 
lanes being blocked. 

Streets should be planned, constructed, and 
maintained to permit unrestricted access into 
all parts of the developed area by emergency 
vehicles. 

The developed area should be accessible 
from at least two separated connection road- 
ways connected to one or more public streets 
or highways. 

A single connection roadway may be used, 
provided it is of a divided design, i.e., opposing 
traffic lanes divided by a median strip. The 
median strip should be of sufficient width to 
allow passage of emergency vehicles when one 
of the roadways is blocked. 

Every street within the developed area 
should be accessible from both of the connec- 
tion roadways. 
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Streets leading to all parts of the developed 
area should be paved and be capable of sup- 
porting the heaviest axle loads permitted under 
applicable laws. 

Width of pavement of streets should be not 
less than 22 ft where parking is prohibited on 
both sides, 29 ft where parallel curb parking is 
permitted on one side, and 36 ft where parallel 
curb parking is permitted on both sides. Off- 
street, diagonal, or 90° parking spaces should 
not encroach on the aforementioned street 
widths. 

Street intersections should be lighted in 
accordance with the recommendations of the 
IIluminating Engineering Society. Minimum 
curb radius at intersections should be 20 ft. 
Intersections should meet at approximately a 
90° angle. 

Grades of streets should not exceed 10 per- 
cent, except that where winter icing is common, 
it should not exceed 8 percent. Grades up to 15 
percent may be used for short distances, 600 ft 
or less, but should return to the lesser figures 
prior to street intersections. 

All streets should be named or numbered, 
following the pattern established in the com- 
munity. Duplication or close similarity to estab- 
lished street names should be avoided, unless 
the street is part of or an extension of an exist- 
ing street. Street signs should be placed at each 
intersection and should be clearly readable 
both day and night. 

Streets preferably should not be closed (ter- 
minate) at one end. Single egress-ingress 
(access) streets should be clearly marked at the 
entrance and should have a turnaround area 
with a radius of not less than 40 ft, plus 7 ft for 
each curb parking lane. 

Large fire apparatus, particularly large water 
tankers, are likely to have individual axle loads 
in excess of 20,000 Ib. 

Dead-end streets are not recommended in 
other than low-density, single-family areas. 
Normal traffic densities may dictate circulating 
patterns, particularly in high-rise residential 
sections. The possibility of the only access 
being blocked by road repairs, fallen trees, or 
accidents should be considered wherever dead- 
end streets are used. 


ACCESS TO BUILDINGS 


Each residential structure and each structure 
used by the public must be located so as to 
assure unrestricted accessibility in case of 
emergency. 

Driveways to be considered for fire depart- 
ment access should be at least 20 ft wide, 
paved, and designed for appropriate axle loads. 
On one-way drives, the 20 ft width may include 
one parallel parking lane. 

Access to single-family dwellings, attached or 
detached, should be from a street or driveway 
which is not more than 100 ft from the dwelling. 

Access to low-rise multifamily dwellings 
should be from a street or driveway which is 
not more than 75 ft from each street-level 
entrance. No low-rise multifamily dwelling 
should be located on a dead-end street or drive- 
way more than 200 ft in length. 

Access to high-rise multifamily dwellings 
should be from streets or driveways which are 
not more than 50 ft from each entrance. Access 
between such street or drive and the main 
entrances should not be restricted by parking 
spaces. No high-rise dwelling should be located 
on a dead-end street more than 200 ft in length 

Access to public buildings (schools, 
churches, community centers, stores, etc.) 
should be from two streets or driveways, one of 
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which may be a dead end, or from a single, 
non-dead-end street or driveway. Streets and 
driveways needed for access should be within 
50 ft of each main entrance. 

Each building should be given a house num- 
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ber, in conformity with local practice. The same 
number should not be used for more than one 
building on a street, and the numbering system 
should continue the pattern of the community. 
Where necessary to avoid confusion, each 
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dwelling in single-family, attached housing 
should be given a separate house number 
House numbers should be conspicuously 
posted on the street or access driveway side of 
the building. 
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Note: Vertical clearance into below-grade parking areas, under pedestrian bridges, 
and the like should be at least 9 to 12 ft to provide access for fire apparatus. 
Fig. 1 Site access for fire apparatus. The building site plan should provide adequate driveway widths, turning radii, and parking space on firm, 


level surfaces for fire apparatus. Avoid manmade and natural barriers that could interfere with movement of fire vehicles. Fire apparatus t 
(A) typically vary from 28 to 40 ft and vehicle length (2) from 40 to 65 ft for ladder trucks and from 20 to 40 ft for pumpers. een 
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| planning for the utilization of solar 
ite : concerned with two major issues: (1) 
energy to the sun and (2) location of the buiid- 
goes the site to reduce its energy require- 
ng he placement and integration of the 
welling On the site in response to these 
sola! ins entails numerous decisions made ata 
ce of scales. The process may commence 
egional climatic and geographic scale and 
{a ‘att at a specific location on the building 
‘aa every scale, decisions regarding site 
ite. ii building orientation and placement, 
arr it planning and design are made. 
a 


varie 


sire SELECTION 


at times 4 builder, developer, or designer may 
have the option of selecting a site or of deter- 
mining the precise location on a larger site for 
the placement of the solar dwelling or 
dwellings. In such instances, the best site for 
effective solar energy utilization should be cho- 
sen by analyzing and evaluating carefully all of 
the following factors. . 

Geography of the area surrounding the site: 


s The dcily and seasonal path of the sun’ 


across the site 

s The daily and seasonal windflow patterns 
ground or through the site 

# The presence of earthforms which may 
block the sun or wind 

s The presence of low areas where cold air 
could settle 
Topography of site: 

s Steepness of the slope—can it be built upon 
economically? 


ALTITUDE AND SCOPE 


THE TOPOGRAPHY IS ANALYZED IN BOTH PLAN 
AND CROSS SECTION TO LOCATE BUILDABLE 
AREAS ON UPPER AND MIDDLE SLOPES 


FLOOD 
PLAIN STEEP 


GENTLE 


MODERATE 
- «& 





ELEVATION 





Site Considerations and Site Planning 


SITE PLANNING FOR SOLAR ENERGY UTILIZATION 


= The presence of slopes beneficial or detri- 


mental to energy conservation and solar energy 
utilization 


Orientation of slopes on the site: 


" South-facing slopes for maximum solar 
éxposure 


- a ' 
West-facing slopes for maximum afternoon 
solar exposure 


" East-facing slopes for maximum morning 
solar exposure 


" North-facing slopes for minimum solar 
exposure 


Geology underlying the site: 

= Depth and type of rock on the site 

? Unbuildable areas on the site 
Existing soil potential and constraints: 

® Soils with engineering limitations unable to 
support structures 

® Soils with agricultural limitations, unable to 
support vegetation 
Existing vegetation: 

® Size, variety, and location of vegetation 
which would impair solar collection 

® Building sites which would disturb existing 
vegetation to a minimum 

=" Size, variety, and location of vegetation 
which would assist in energy conservation 
Climatically protected areas on the site: 

® Areas protected at certain times of the day 
or year 

# Areas protected by topography 

# Areas protected by vegetation 
Climatically exposed locations on the site: 

# Areas exposed to sun or wind 

= Areas exposed primarily in winter 

= Areas exposed primarily in summer 


ORIENTATION AND WINDS 


THE SITE IS NEXT ASSESSED FOR AREAS 
ORIENTED IN A SOUTHERLY DIRECTION FOR 
MAXIMUM SOLAR EXPOSURE. ALSO, THE 
PREVAILING AND STORM WINDS WHICH MOVE 
REGULARLY OR OCCASIONALLY ACROSS THE 
SITE ARE PLOTTED 
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SUMMER BREEZES 


Fig. 2 


® Areas exposed ali seasons of the year 
Natural access routes to and through the sites: 

= Adjacent streets for vehicular access to the 
site 

® Adjacent walkways for pedestrian access to 
the site 
Solar radiation patterns on the site: 

® Daily and monthly 

® Seasonal 

= Impediments (e.g., vegetation that may 
cover the site or shadow buildable areas on the 
site) 
Wind patterns on the site: 

# Daily and monthly 

® Seasonal 

= Impediments (e.g., thick vegetation or 
underbrush that may block air movement on or 
through the site) 
Precipitation patterns on the site: 

s Fog movement, collection, or propensity 
patterns 

= Snow drift and collection patterns 

8 Frost “pockets” 
Temperature patterns on the site: 

® Daily and monthly 

= Seasonal 

# Warm areas 

® Cold areas 
Water or air drainage patterns on or across the 
site: 

= Seasonal air or water flow patterns 

® Daily air or water flow patterns 

# Existing or natural impediments to air or 
water flow patterns 

Tools for site analysis include air photos, 
topographic maps, climatic charts, or direct 


VEGETATION AND MOISTURE 


EXISTING VEGETATION AND MOISTURE 
PATTERNS ON THE SITE ARE RELATED TO THEIR 
POTENTIAL FOR ASSISTANCE IN THE CREATION 
OF SUN POCKETS AND FOR PROVIDING WIND 
PROTECTION. THE DENSITY AND TYPE OF 
VEGETATION ARE ANALYZED AND 
GRAPHICALLY DEPICTED IN OROER TO GAIN AN 
UNDERSTANDING OF THE PATTERNS OF SHADE 
OR PROTECTION AND AIR OR MOISTURE FLOW 


SPARCE MODERATE HEAVY 
OE ct hachectorishent hee tony 
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COMPOSITE SHOWING PREFERRED SITES 


A COMPOSITE IS PREPARED FROM THE 
PRECEDING FACTORS SHOWING A RANKING OR 
A RATING OF THE PREFERRED SITES FOR 
PLACEMENT OF A SOLAR OWELLING ("a BEING 
BEST. b” NEXT BEST AND SO ON) 
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observations on the site. Site selection at what- 
ever scale must take into account the distinctive 
characteristics of the major climatic regions of 
the United States mentioned earlier. Once the 
data are collected and organized, they can be 
used to evaluate, rate, and eventually select a 
specific location or site for the placement of the 
dwelling, solar system, and other site-related 
activities. 

A simplified example of the site analysis pro- 
cess for determining preferred locations for 
solar dwellings in western temperature cli- 
mates is shown in Figures 1 through 4. 


Siting and Orientation 


Optimum solar energy utilization is achieved by 
the proper placement and integration of the 
dwelling, solar collectors, and other site-related 
activities and elements on the building site. 

In addition to the dwelling, the most common 
activity areas found on residential sites include: 

= Means of access (entrances to the site and 
to the dwelling) 

= Means of service (service and storage 


areas) _ ; 
» Areas for outdoor living (patios, terraces, 


etc.) 


# Areas for outdoor recreation (play areas, 
pools, courts, etc.) 

On sites where the dwelling(s) will be heated 
or cooled by solar energy, additional site plan- 
ning factors must be considered for accommo- 
dating solar collection—by either dwelling or 
on-site collectors. 

Each of the four major climatic regions in the 
United States has different siting and orienta- 
tion considerations. The following is an 
overview of the major determinants for each 
region. 


Cool Region 


Maximum exposure of the dwelling and solar 
collector to the sun is the primary objective of 
site planning in cool regions. Sites with south- 
facing slopes are advantageous because they 
provide maximum exposure to solar radiation. 
Outdoor living areas should be located on the 
south sides of buildings to take advantage of 
the sun’s heat. Exterior walls and fences can be 
used to create sun pockets and to provide pro- 
tection from chilling winter winds. 





UVING ZONES 


Fig. 5 


‘dow shadow—will conserve energy. 


Locating the dwelling on the leew 
a hill or in an area protected from 
cold northwest winter winds—know 


ard side of 
PFeVailing 
1 QS a Win. 
Evergree, 
and Win. 
© used to 
erior Walls 


vegetation, earth mounds (berms), 
dowless insulated walls can also 6 
protect the north and northwest ext 
of buildings from cold winter winds. 

Structures can be built into hillside 
tially covered with earth and planting 
ral insulation. 
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FOR CLUSTERED MULTI-FAMILY DWELLINGS 
TERRACES AND OUTDOOR LIVING AREAS 
SHOULD BE INTEGRATED WITHIN THE BUILDING 
CLUSTERS THIS WILL REDUCE COLD AIA 
MOVEMENT IN WINTER AND WILL CHANNEL 
AND DIRECT BREEZES IN SUMMER 


Fig. 7 


remperate Region 


ia the temPe! ate region it Is vital to assure max 
jym exposure of the solar collectors during 
in spring, fall. and winter months. To do so. 
ca eo iector should be located on the middle to 
upper portion of any Slope and should be ori: 
ented within an arc 10° either side of south. The 
mary outdoor living areas should be on the 
southwest side of the dwelling for protection 
tom north oF northwest winds. Only deciduous 
vegetation should be used on the south side of 
the dwelling, since this provides summer shade 
and allows for the penetration of winter sun, 
The cooling impact of winter winds can be 
reduced by using existing or added landforms 
or vegetation on the north or northwest sides of 
the dwelling. The structure itself can be 
designed with steeply pitched roofs on the 
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STREETS AND PARKING AREAS SHADED WITH 
DECIDUOUS VEGETATION WILL ALSO CHANNEL 
SUMMER BREEZES AND REDUCE RADIATION 
REFLECTION WHILE ALLOWING THE SUN TO 
PENETRATE DURING THE WINTER 


Fig. 8 

| 

| 

Mn? jo? 
ROADWAYS CAN SERVE TO CHANNEL AND 
DIRECT DESIRABLE BREEZES OR BLOCK 
UNWANTED COLD WINDS FOR TEMPERATE 


REGIONS AN EAST-WEST STREET ORIENTATION 
CAN BEST SERVE THESE PURPOSES 


Fig. 9 





SUN POCKETS’ OR “SOLAR NOOKS LOCATED 
ON THE SOUTH SIDES OF BUILDINGS MAY HELP 
EXTEND PERIODS OF SEDENTARY OUTOOOR 
LIVING DURING COOLER MONTHS 


Fig. 10 
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windward side, thus deflecting the wind and noms 
reducing the roof area affected by the winds 

Blank walls, garages, or storago areas can be INACTIVE LONB® - 
placed on the north sides of the dwelling. To 
keep cold winter winds out of the dwelling, 
north entrances should be protected with earth 
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mounds, evergreen vegetation, walls, or 

” ASV) CANVEAOT 
fences. Outdoor areas used during warm TaMArey CUILZOF OP prin (tAtn 
weather should be designed and oriented to LIVING ZOMt 


take advantage of the prevailing southwest — “#OUtb ef ane 
summer breezes, 
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In hot, humid regions where the heating 
requirement is small, solar collectors for heat- 


ing-only systems require maximum exposure POI GOULD OH Or! a 


to solar radiation, primarily during the winter COACRED, REFLECTIVE y, 

months. During the remainder of the year air eee ian fii toa —>»> ~ 
movement in and through the site and shading i Ny 
are the most important site design considera: Ry TRELLIG Mace ‘\ 
tions. However, for solar cooling or domestic NVA UMS 

water heating, year-round solar collector expo- . > 

sure will be required. Collector orientation 2 

within an arc 10° either side of south is suffi- JH8OS 


cient for efficient solar collection. Figures 11 
through 13 illustrate a number of site planning 
and design considerations for solar energy uti- 
lization and energy conservation. 
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Hot, Arid Region Fig. 11 


The objectives of siting, orientation and site 
planning in hot, arid regions are to maximize 
duration of solar radiation exposure on the col- 
lector and to provide shade for outdoor areas 
used in late morning or afternoon, To accom- 
plish these objectives, the collector should be 
oriented south-southwest and the outdoor liv- 
ing areas should be located to the southeast of 
the dwelling in order to utilize early morning 


NORTH 
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LOCAL STREETS RUN EAST WEST TO TRAP ~ = 
EASTERLY BREEZES 











BUILDINGS ORIENTED FOR MAXIMUM SOLAR 
COLLECTION DURING WINTER 


TREES ON THE PROPERTY LINE PROVIDE BOTH 
MORNING & AFTERNOON SHADE 
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PREVAILING EASTEARLY BREEZES FLOW 
BENEATH HIGH CANOPY TREES WITH LITTLE 
UNDERSTORY GROWTH 


VARIATION IN SETBACK ALLOWS MAXIMUM 
VENTILATION 


HOUSES FACING SOUTH MUS! BE DESIGNED 
WITH COLLECTORS ON THE FRONT 





Fig. 12 Site plan for hot, humid region illustrating principles of orientation and placement o! bulidings, 
streets, and planting. 
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sun and take advantage of ahade provided by 
the structure in the afternoon 

Indoor and outdoor activity areas should take 
maximum advantage of cooling breezes by 
increasing the local humidity level and lower 
ing the temperature. This may be done by locat 
ing the dwelling on the leeward side of a lake. 
stream, or other bodies of water, Also, lower 
hillside sites will benefit from cooler natural air 
movement during early evening and warm alr 
movement during early morning. 

Excessive glare and radiation in the outdoor 
environment can be reduced by providing: 

® Small shaded parking areas or carports 

® Turf adjacent to the dwelling unit 

® Tree-shaded roadways and parking areas 

® Parking areas removed from the dwelling 
units 
® East-west orientation of narrow roadways 

Exterior wall openings should face south but 
should be shaded either by roof overhangs or 
by deciduous trees in order to limit excessive 
solar radiation into the dwelling. The size of the 
windows on the east and west sides of the 
dwelling should be minimized in order to 
reduce radiation heat gain into the house in 
early mornings and late afternoons. Multiple 
buildings are best arranged in clusters for heat 





ECOIES OF WATER CPrER. THe 
TY TO PLAN For. 
THE COOUNG CPrtcEs of 
Fig. 13 EVAIDRATION 


TABLE 1 Site Orientation Chart 
| Objectives Cool 





Maximize warming effects of 






absorption, shading epportunitios, and protec 


tion from east and west exposures 
Each climatic region hae ite own distinative 


characterisation and conditions that influence 
site planning and dwelling design for solar 
energy utilization and for energy conservation, 
Table 1 suggests the general objectives of site 
planning and dwelling design for each climatic 
region as well ax some methods for achieving 
these objectives. The chart reflecta the seasonal 
trade offs made between climatic optinmume, In 
all cases, o detailed analysis should be under 
taken to identify the site trade-off between 
optimurms for solar energy collection and opti 


mums for energy conservation, 


INTEGRATION OF THE BUILDING 

AND SITE 

Ideally, a building is designed for the specific 
site on which it is to be placed. Commonly, 
however, @ building design may be replicated 
with only minor changes on different sites and 


in different climates, 
Site planning sciutions are not o8 easy to 


replicate, because each site has a unique geog- 
raphy, geology, and ecology. The most appro- 
priate way to integrate any building and its site 


| NOrerH 


INACTIVE APLAS 


29 SOUTH SOUTHEART 


ENTATION, GEN: 
PRDLLY BO&sT for. 
HOT AMD REGIONS 


Temperate 


Maximize warming effects 
of sun in winter. Maximize 
shade in summer. Reduce 






Hot, humid 


1a fret to analyz the site very carefully, AND the 
to place the building on the site with » Minny ” 
of disruption and the greatest FOCOGNItion » + 
acceptance of the site’s distinctive foaturos 

It Ie possible, however, to provide Ganon 
tachniques for integrating buildings with ther, 
oiton, Historically, a number of such tochnicugs 
have evolved, among which are INDi gona 
architectural characteristica adapted to local 
sito conditions, architectural extensions to the 
building such a6 walls and covered Walks, the 
use of native materials found on the 6119, and 
techniques for preserving or enhancing the 
native ecology. 

In each climatic region, guidelines Can be 
dotormined to help apply the many techniques 
available for integrating a building and its Bite 
in ways appropriate to the particular region 
These guidelines can be particularly helptus in 
maximizing energy conservation and increas 
ing the opportunity for successful use of solar 


heating and cooling. 


Detailed Site Design 

The detailed design of a site for optimum solar 
energy utilization and energy conservation 
entails the use of a variety of types of vegeta- 





Hot arid 


Maximize shade late morning and 
all afternoon, Maximize humidity 
Maximize air movement in summer 


impact of winter wind but 
allow air circulation in 


solar radiation. Reduce impact 


of winter wind, Avoid local Maximize shad 
shade, 


Maximize wind 


Adaptations climatic cold pockets summer 
Position on slo 
pe Low for wind shelter Middle-upper for solar High for wind 
” - mish Low for cool air flow 
rientation on uth 
pe 10 southeast South to southeast South East h 
ast-southoast for afternoon shade 


Close to water, but avoid Near any water On lee side of water 


coastal fog 


Relation to water Near large body of watery 


Sheltored from north Exposed to prevailing winds 


Preferred winds Sheltered from nonh and Avoid continental cold 
a rnp , winds 

ustering OUNG BUN pockets 

ound # common, sunny Open to wind Al 

. errace Ong Oast-west axis, for shade 

Building orientation* Southeast , 
g South to southeast South, toward prevaili ind a 
: evalling win South 


Deciduous trees near building, 
evergreens for windbreaks 


Crosswise to winter wind 
Medium to dark 


Deciduous trees Nearby on 

west. No evergreens near on south 
Crosswise to winter wind 

Medium 


High canopy trees. Use 
deciduous trees near building 


Broad channol, east-west axis 
Light, eepecialiy for roof 


Tree forms 
Trees overhanging roof if possible 


Narrow, east-wost 


Light on 6xposed surfaces, dark to 
avoid reflection 


Road orientation 
Materials coloration 







*Must be evaluated in terms of impact on solar collector, size, efficiency ond tilt 
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paving: fences, walls, overhead canopies, 
ar other natural and manmade elements. 
an se elements are used to control the solar 
posure. comfort, and energy efficiency of the 
ite and the dwelling. = 
$ The materials used in site design have the 
ability to absorb, store, radiate, and deflect 
colar radiation as well as to channel warm or 
cool ait flow. For instance, trees of all sizes and 
es block incoming and outgoing solar radia- 
tion, deflect and direct the wind, and moderate 
precipitation, humidity, and temperature in and 
ground the site and dwelling. Shrubs deflect 
wind and influence site temperature and glare, 
Ground covers regulate absorption and radia- 
tion. Turf influences diurnal temperatures and 
is less reflective than most paving materials. 
Certain paving surfaces, fences, walls, 
canopies, trellises, and other site elements may 
be located on the site to absorb or reflect solar 
radiation, channel or block wihds, and expose 
or cover the dwelling or solar collector. 
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DECIDUOUS TREES CAN BE USED FOR SUMMER 
SUN SHADING OF THE DWELLING AND YET 
ALLOW WINTER SUN PENETRATION THROUGH 
THEIR BARE BRANCHES FOR SOLAA 
COLLECTION. BARE BRANCHED DECIDUOUS 
TREES DO, HOWEVER, CAST A SUBSTANTIAL 
SHADOW AND WILL REDUCE COLLECTION 


EFFICIENCY EVERGREENS SHADE COLLECTORS 
HEAVILY ALL YEAR 


Fig. 14 
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SOLARA INTERFERENCE BOUNDARIES 
OF INDIVIDUAL POINTS 

LATITUDE 40 

DECEMBER 21 WINTER SOLSTICE 


EVERY POINT ON THE COLLECTOR FOR A GIVEN 
LATITUDE AND DAY OF THE YEAR. HAS A SET OF 
SOLAR INTERFERENCE BOUNDARIES THESE 
DEFINE THE AREAS WITHIN WHICH OBJECTS OF A 
GIVEN HEIGHT ABOVE A FLAT SITE WILL CAST A 
SHADOW ON THE COLLECTOR AREAS BEFORE 
AND AFTER USEFUL COLLECTION HOURS ARE NOT 
INCLUDED 


SOLAR INTERFERENCE BOUNDARIES ARE DRAWN 
BY PLOTTING IN PLAN THE POINTS OF 
INTERSECTION BETWEEN THE SUN ANGLES AND 
THE VARIOUS ELEVATIONS ABOVE THE ZERO 
GRADE (SUCH AS POINT x) 
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COMPOSITE SOLAR INTERFERENCE 
BOUNDARIES FOR ENTIRE COLLECTOR 
LATITUDE 40 

ROOF TOP COLLECTOR DECEMBER 21 WINTER SOLSTICE 










SOLAR 


MOUS 


rile 


TRUE NORTH 


A COMPOSITE PLAN OF THE SOLAR INTERFERENCE 
BOUNDARIES FOR EVERY POINT ON THE 
COLLECTOR CAN BE MADE RELATIVELY SIMPLY 


20t1 TREE 
HERE IS OK 


25 ft OBJECTS 





40 tt TREE HERE !S OK 


~~ 
cee | 5 tt DROP 
“ 









30 1 OBJECTS 


10 11 OROP 


BY SHOWING THE AMOUNT BY WHICH THE SITE 
RISES OR DROPS AWAY FROMAFLAT SITE IT IS 
POSSIBLE TO FIND THE TALLEST ALLOWABLE 
OBJECT AT ANY POINT IN THE SITE 


IF THE SITE FALLS AWAY TO THE SOUTH. LARGER 
TREES CAN BE PLANTED WITHOUT SHADING THE 
COLLECTOR 


THE EXTRA HEIGHT ALLOWABLE CAN BE SHOWN 
IN PLAN 





Fig. 16 


MULTI-LAYERED VEGETATION INCLUDING 
CANOPY TREES AND UNDERSTORY TREES OR 
SHRUBS PROVIDES A MULTIPLE BRAKING 
EFFECT, SUBSTANTIALLY DECREASING THE 
MULTIPLE BRAKING EFFECT WIND VELOCITY MOVING OVER A SITE. 





Fig. 17 Multiple braking effect. 






5H PROTECTIVE ZONE 26 H PROTECTIVE ZONE 


A MASS PLANTING OF TREES PROVIDES A 
DEAD AIR SPACE UNDER AND AROUND ITSELF 
'T ALSO DECREASES THE AIR VELOCITY 5 TIMES 
ITS HEIGHT TO WINDWARD AND 25 TIMES ITS 
HEIGHT TO LEEWARD OF THE PLANTING 


DEAD AIR SPACE 


Fig. 18 
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gHORT ZONE OF PROTECTION 


Fig. 19 


-gS. WALLS OR VEGETATION CAN BLOCK 
FENCES aiR FLOW PATTERNS. CARE MUST BE 
NTN DURING SITE DESIGN TO PROVIDE THE 
ESSARY VISUAL CONTROL WHILE AVOIDING 
NEC ERSE CLIMATIC CONDITIONS. AS COOLER 
My FLOWS DOWNHILL IN THE EVENING. 

ANCES. WALLS OR PLANTINGS SHOULD NOT 
INTENTIONALLY DAM THIS FLOW AND THUS 
UncaTE A COLD AIR POCKET WHERE IT IS NOT 


WANTED 


LONG ZONE OF PROTECTION 
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VEGETATION PROPERLY PLACED CAN DEFLECT 


RATHER THAN DAM COLD AIR FLOW 





PLELTING UNPROTECTED FROM COLD AIR 


Fig. 24 








COLD AIR TRAPPED BY FENCE 
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PLANTING ON THE LEEWARD SIDE OF A HILL 
SUBSTANTIALLY INCREASES THE DOWNWINO 
ZONE OF REDUCED AIR VELOCITY. WHILE 
PLANTING ON THE WINDWARD SIDE 
CORRESPONDING DECREASES THE ZONE 


VEGETATION MAY BE PRESERVED OR PLACED 
IN SUCH A WAY AS TO CHANNEL OR BLOCK 
DAILY OR SEASONAL AIR FLOW PATTERNS 





FENCE DESIGN CAN PROVIDE FOR COLD AIR 
DRAINAGE 
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NNING FOR SOLAR ENERGY 
pareiicn AND ENERGY CONSERVATION 
BASED ON THE VEGETATION. TOPOGRAPHIC 
AND CLIMATIC ANALYSIS OF THE SITE 
SUGGESTS SOUTHERN EXPOSURE, NORTHERN 
PROTECTION AND UNIMPAIRED AiR MOVEMENT 
FOR MULTI-FAMILY HOUSING PROJECT 


LOCATED IN A COOL CLIMATE. 


GANDe OF MILFS 
SMALLEA NUMBERS OF 
SYLYESTRi6. 


TYPICAL aay pegs Antes Ae DECOUOUe FOREGT — MATURE OAKS -HICKORIES PREDOWNATE, 


CORNUG RACEMOGA , MICH ee es no cre nar | 


WARE MARIGOLD, GKUNK CABBAGE 





Fig. 22 Vegetation analysis. we 
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RIDGE AND WOODS BLOCK AIR PLOW 
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Fig. 23 Topographical analysis. 
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® The location of units i 
gested by the topography 

® The use of the garage to buffer the dwelling 
from northwest winter winds 


® The use of berms to shelter outdoor living 
terraces 


nN a configuration sug- 


® The use and location of deciduous trees to 
block or filter afternoon summer sun 
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SITE SECURITY ANALYSIS 


This sectron presents the criteria that comprise 
the ste analysis and the logic behind the analy 
sis These criteria can be used to determine the 
extern! to which a site’s design and develop- 
men contribute to the vulnerability of residents 
by erther increasing chances of victimization 
causing residents to be fearful, or causing resi 
Gents to alter their behavior by pulling back 
from ther eny ironment. thereby preventing the 
formation of the neighborhood ties that would 
make the community more resistant to crime 
In reviewing these criteria. it is important to 
realize that site design is only one of the factors 
that can contribute to a criminal! act The event 
nself ts usually the result of a complex series of 
factors that may include not only deficiencies in 
the site but also the motivation of the criminal. 
features of the lifestyle of the victim that might 
place the person in special risk (such as heavy 
Grinking, moving through the site at odd 
hours), and the absence of police protection or 
& Supportive neighborhood 

Fear of crime is equally complex and is not 
the result of any one factor. Prior exposure to 
crime 2 person's age, health, and general out- 
look on irfe can all play a role in how fearful one 

'S about becoming a victim. This 1s also the case 
with attered behavior, the third measure of vul- 
nerability How people feel toward their neigh- 
bors and their general environment, and what 
they think the environment telis them about 
themseives ail influence the degree to which 
they will choose to interact and to participate 
actively in therr environment 

it as this complexity that led to the develop- 
ment of the comprehensive approach to secu- 
rty planning, an approach which recognizes 
that mo one wumnprovement or intervention can 
be expected to impact decisively on such a 
complicated event. The comprehensive 
approach is built on the awareness that the 
solution must be as complex as the problem, 
end it seeks to counteract each of the dimen- 
sions of the problem. 

The site, therefore, is only one factor that 
effects a resident's vulnerability to crime. But it 
iS ef important one. The design, organization, 
end development of a site can determine the 
extem to which opportunities for victimizations 
occur and can evoke fear or offer reassurance 
to residents. A site can be organized so it 
encourages people to get to know one another 
and work together, or it can be laid out in such 
6 Way a6 to make the developrnent of close rela- 
bonships difficult, if not impossible. 

The importance of site layout and design asa 
factor that can affect victimization rates, resi- 
dems’ fear of crime, and altered behavior has 
been confirmed many times by surveys. 


THE CRITERIA 


Six basic criteria comprise the site analysis. 
These criteria, discussed below, measure the 
extent to which a site contributes to a crime 
problem 


Penetrability 


This criterion examines how access to the site 
is structured and controlled. In many public or 
low-income developments a security problem 


is created because access is uncontrolled. That 
is, there are no environmental suggestions as 
to how the site should be entered or how traffic 
should move through it: people enter and move 
through the site without crossing any barriers 
suggesting that they are entering someones 
environment. : 

ideally, the entrances to a site and its build- 
ings should be structured and clearly marked. 
Where access is not desired, formal or symbolic 
barriers should exist. Generally, entrances to a 
site should be arranged so those coming and 
going can be easily seen. Such surveillance can 
be performed by a security guard or police 
patrol, but there should also be opportunity for 
casual surveillance—surveillance conducted by 
residents from their homes or from sitting 
areas around the entrances. The entryways 
should also be emphatic enough so that they 
clearly tell people coming in that they are enter- 
ing someone's environment; that there is a dif- 
ference between the street and the site. 

Entrances to spaces inside the site are also 
important. A thoughtfully developed site usu- 
ally has different spaces that are intended to be 
used for different purposes. Good design often 
strives to provide a hierarchy of space which 
moves from public spaces open to everyone, to 
semi-private spaces intended for specific 
groups of people, and finally to private spaces 
intended for individual households, all with 
well-defined entrances and boundaries. The 
significance here is that it is important not to 
overlook opportunities to establish them where 
they do not exist. 

Many sites do not meet these standards. 
Many have no formal entrance points or bound- 
aries that announce a residential environment. 
Many projects are penetrable from 360° on the 
compass. They can be entered from all sides 
and angles, and once on the site, there is no 
indication of how people are to move through 
the area. In these sites there is usually an 
absence of formal entryways, as well as barri- 
ers to restrain entry at undesired points. 

The concept of penetrability aims at identify- 
ing these deficiencies. To use it properly, it is 
necessary to study a site extensively and to 
determine how people move onto the site and 
through it. By studying the streets and deter- 
mining which ones are used the most and by 
whom, an opportunity may be seen to close 
some of them and channel traffic through a 
main entrance point. A look at the boundaries of 
the housing development may reveal whether 
there are any real or symbolic barriers that pre- 
vent people from entering. A study of worn 
areas and frequently used shortcuts that cut 
through people’s private space may indicate 
that these should be closed and traffic forcefully 
redirected. In other instances, it may be best to 
yield to people’s insistence on a route and for- 
malize the path—particularly if it leads to impor- 
tant destinations such as bus stops or shopping 
areas that cannot realistically be changed. 

From the design standpoint, a controlled en- 
lranceway usually has, as shown in Fig. 2, an 
outer lobby to which visitors may freely enter and 
an inner lobby to which visitors and residents are 
admitted after being checked for identification. A 
well-designed entranceway permits the guard to 
survey both the lobby and elevator waiting areas. 
Figures 3 and 4 provide additional examples of 
well-designed entrance and lobby areas. 


Penetrability is only one factor that Should be 
used to analyze a site, but it can be a Critica} 
one. For if anyone can enter a site without 
being informed by its layout and design that the 
site is a special environment that belongs to 
residents, then control over the whole site can 
be lost, making it difficult, if not impossible, ‘5 
protect interior and private spaces. 


Territoriality 


Territoriality refers to the extent to which a 
housing development’s design and layout 
encourage residents to take control of the Site 
in other words, to act on the common need to 
control the space upon which they live. 

Good site design encourages territoriality, It 
invites residents to “claim” space adjacent to 
their units and, as a group, to assume control of 
semiprivate areas, such as courtyards. Inade- 
quate site design and development does not do 
this. In these instances only two kinds of Space 
may exist, public space, which anyone can 
occupy without challenge, or very private inte- 
rior space located inside the unit. This means 
that the only line of defense, a fragile one at 
best, is the door or window. Ideally, there 
should be several lines of defense and defini- 
tion beginning with public space, then semipri- 
vate, and finally private space. 

There are several ways to encourage territori- 
ality. Semiprivate spaces, as discussed earlier, 
can be created by defining courtyards and 
structuring access to various parts of the site. It 
is also important to encourage residents to take 
control of space immediately adjacent to their 
unit. 


Opportunities for Surveillance 


This aspect of the site analysis involves 
assessing the site in terms of the extent to 
which activities occurring in Public and 
semiprivate space can be observed. In assess- 
ing a site, it is important to recognize that 
there are two types of surveillance. The first is 
casual or informal surveillance—situations 
where the design of the site allows residents 
to casually or informally observe the activities 
of their neighbors or their families. Sites with 
good opportunities for casual surveillance 
usually avoid dark, labyrinthine pathways, 
instead favoring pathways that lead in front of 
houses where people are likely to be. Bus 
stops, lobbies, and entrances to elevators are 
all arranged so that people in these places can 
be observed by others. Good site design also 
provides opportunities for parents to observe 
their children at play. Kitchen windows over- 
looking play areas help accomplish this objec- 
tive. 

The significance of these features cannot be 
Overestimated. They provide “eyes and ears” 
that can see or hear if help is needed; they reas- 
Sure people that they are not alone and iso- 
lated, and this reduces fear. As a result, more 
people use the site, which in turn improves 
security because criminals will rarely act if they 
think they will be seen. 

The other kind of Surveillance is the formal 
surveillance undertaken by security guards and 
police. It is important that attention be paid to 
this element. A site should be carefully exam- 
ined, in concert with the security guards and 
police who patrol it, to determine which design 








Fig. 1 Site vulnerability analysis. 


or development features inhibit formal surveil- 
lance. Sometimes it can be high walls that block 
the view of patrolling guards or police, or provide 
@ hiding place for burglars or troublemakers. 
Another feature of some sites is that many 
nave Major areas that security guards and 
Police officers cannot get to by car or reach by 
Walking a reasonable distance from their cars. 
"is a fact of life that police generally like to 
Stay In, Or at least near, their vehicle. They 
“lew it as their communication link to both 


information and help.) In some large housing 
developments, an area that is frequently inac- 
cessible is the balifield. This was the case in 
Nickerson Gardens, Los Angeles, and similarly 
in East Terrace Homes, San Antonio, Texas, 
where a large open field in the center of the 
project could not be patrolled by car. In both of 
these cases, drug dealers would sell in the 
center of the large space, secure In the knowl- 
edge that they could see anyone coming in 
plenty of time to throw away their goods. 


Site Consider 


ations and Site Planning 


SITE SECURITY ANALYSIS 





In Los Angeles, WBA proposed a service 
roadway to cut through the balifield. As shown 
in Fig. 5, it was placed so it would not interfere 
with the layout of the ballfield yet would aliow 
the police to patrol the field and to get their 
vehicles close to any part of the field. 

lf opportunities for informai and formal 
surveillance can be developed, fear of crime as 
well as people's sense of isolation can be 
reduced, and many criminal acts can be 
deterred. Because criminals rarely act where 
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they feel there is a good chance of being 
observed, surveillance is an important 8SPect oF 
a site’s layout and design. 


Unassigned Space 


Unassigned spaces are those which individuais 
or groups of residents have not been abig to 
claim for their own use. Generally this i. 
because these spaces lack environmental Cues 
suggesting how the space is to be used and 
who should control it. Frequently there js no 
formal or informal supervision or control ove, 
these spaces, and their dimensions are Poorly 
defined. Unassigned spaces may vary in Size, 
location, and character; they may be front o; 
rear yards that are unclaimed by tenants for 
their own use, or larger open spaces. 
| -arge amounts of unassigned space can be a 
major vulnerability. Because these spaces are 
Fig.2 Lobby design A. unprotected and uncared for, they provide oppor. 
tunities for residents and outsiders to engage in 
mischievous and antisocial activities that would 
not be tolerated in situations where residents 
control and maintain their own territory. 
Good design has little unassigned space. An 
effort is made to have several levels of space 


ELEVATORS 
| p—i-— HALL WAY based on need. Spaces are clearly designated 
as public space, semiprivate space, and Private 


TK Tf , , 
B i space. Each of these kinds of space is organized 


hf se ds of ap 
: HY / so that it is clear who is to use it and for what 
lf 


VR purposes. The goal is thus to encourage resi- 
. ——/ Ta SUARD BooTH dents to lay claim to space. Good design avoids 
3 
i Y hy, 



















creating large ambiguous, anonymous spaces 


\9 fA that residents cannot control because such 
Za J spaces frequently end up being surrendered to 
: war outsiders or to disruptive elements within the 


community or they simply become vacant eye- 
sores. In such cases, these spaces, instead of 
enhancing the site, cause people to retreat from 
: their environment and from each other. 
\ In employing this criterion of the site analy- 
sis, it is important to look for spaces that are 
vacant or undeveloped, that no one seems to 
Fig. 3 Lobby design B. care for, or which are being used as gathering 
points for inappropriate behavior. As will be 
discussed in the next section, these areas must 
be identified and mapped, and alternatives 
developed to give them structure and a clearly 
assigned use. 

One example of unassigned use was found in 
Arthur Capper Dwellings in Washington, D.C., a 
public housing development for which WBA 
prepared a comprehensive security plan. Part 
of the project consisted of low-rise buildings 
framed around large open spaces (see Fig. 6). 
Field observation revealed that many of these 
center spaces were completely unlit and unas- 
signed. They were vacant wastelands in the 
center of more than one hundred family units. 

The solution proposed to resolve the prob- 
lem involved enriching these interior spaces 
and assigning them a clearly defined use. As 
shown in Fig. 7, enclosed yards were proposed 
for some of the units as well as parking, teen 
play, and sitting areas. Access was also struc- 
tured to reduce penetrability. 

The criterion of unassigned space involves 
identifying and Cataloging areas on the site that 
lack definition and assignment and which as & 
consequence expose residents to fear and risk 
and inhibit their efforts to form neighborhood 
relationships. 


/ 


Design Conflicts 


Design conflicts occur when two incompatible 
activities are located next to one another with- 
out sufficient separation, or when two incom- 
patible activities are forced to compete for the 





Fig. 4 Lobby design C. 
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same space, resulting in continued tension 
among residents. 

The following examples illustrate the Various 
kinds of design conflicts that can arise: 

=» Pathways to a building for the elderly tha; 
lead them right next to an active teenage recra. 
ational area: These instances are Particularly 
unfortunate because elderly persons frequently 
feel intimidated by rough play even though no 
threat is intended. The best solution in this Case 
is to organize pathways so that older persons do 
not have to routinely pass close to teenage play 
areas to gain access to their homes unless they 
choose to. If that is impossible, buffers shouigq 
be established between the walkways and the 
play areas. 

= Atot lot and basketball court located side by 
side: This situation can be extremely harmful to 
the best use of the site because teenagers have 
a tendency to expand their control over adjacent 
areas, with the result that younger children get 
pushed away. Tot lots next to teenage activity 
areas are also ill advised because the mothers 
of young children are frequently made uncom- 
fortable by the rough talk and aggressive behav- 
ior of teenagers. In order to be successful, a tot 
lot must be not only fun for the child but com- 
fortable for the mother as well; otherwise she 
will not bring her child there. 
~ = Entrances to high-rise buildings used as 
lounging areas: This frequently occurs where 
there are inadequate recreational facilities for 
both adults and young people or where 
entrances are not guarded or periodically sur- 
veyed by police. In such cases, residents are 
made uneasy while crossing these lounging or 
“hangout” areas, and it can be a source of ten- 
sion in the community. The solution lies in 
establishing a controlled entranceway and in 
providing more attractive lounging and recre- 
ational spaces for residents. 

= A large ballfield borders directly on front 
yards of adjacent residences. 

# Elderly persons attending a lunch program 
at a community center use the same entrances 
as young people and must share lounge areas. 

The effects of the above-noted design con- 
flicts on crime, fear of crime, and altered behav- 
ior can be substantial. Competition over use 
can lead to quarrels which can end in assaults 
or worse. The same design conflict can also 
cause one user group to withdraw and do with- 
out needed facilities. In these cases, people are 
pulled apart rather than encouraged by th.: 
design of their environment to work together 
and coexist peacefully. , 

Design conflicts can also contribute to fear of 
crime whether entirely rational or not. An 
elderly person who must pass close to a rough 
play area cannot help but feel some sense of 
anxiety; the same is true of a mother who must 
Pass through an entrance to her building that is 
crowded with lounging teenagers. 

There are a number of solutions available for 
design conflicts. These will vary depending 
upon the site, the exact nature of the problem, 
and the resources available. !n general, solu- 
tions should be directed at separating and con- 
taining competing users. This can be done by 
establishing buffers, such as wails, shrubs, or 
trees, or by providing an alternative site for one 
of the activities—relocating a conflicting activ- 
ity, for example. Solutions can also include 
rerouting people around a design conflict. If the 
problem iS Outside the site, a change in the 
location of the entrance to the site might be 
considered. Petitions and inquiries to local zon- 
ing boards can also be initiated to prevent the 
location of businesses that would be in conflict 
with the needs of a residential environment 


influence of Surrounding 
weighbornocds 


neighborhood influences on a site are impor- 
tant to identify. Although neighborhoods can 
ater a setting which provides a variety of sup- 

4 services such as commercial stores, parks, 
and transportation lines, some neighborhoods 
generate pedestrian patterns or attract undesir- 
able groups which impact negatively on the 
securitV of a site. Many times the location of a 
site In 3 neighborhood can make it especially 
vulnerable. Security in a housing development 
can be influenced if two different kinds of hous- 
ing developments abut one another, such as an 
elderly next to a family project, a juxtaposition 
that could impact negatively since the vigorous 
activities and noise of the children in the family 
development could intrude upon the adjacent 
outdoor spaces of the elderly development and 
discourage their intended use by the elderly 
residents. A housing development located next 
to a public ballfield or basketball court may also 
be negatively impacted by the large groups of 


teenagers and young adults who are drawn to —> | 


the facilities and spill over onto the site as they 
wait their turn or watch the games. The location 
of bus or subway stops can affect security on a 
site, sometimes by encouraging nonresidents 
to take shortcuts through the site; or, if located 
in poorly protected areas, these stops can be 
fear-evoking places of victimization. 

Thus it is important to understand how the 
environment on a Site is influenced by broader 
neighborhood factors. Neighborhood influ- 
ences can determine how people do move 
through a site and what changes should be 
made to increase their security and that of the 
residents. If a site is located next to a crime- 
generating area, this factor must be understood 
and dealt with. If the site is isolated and people 
must move through pathways to other activi- 
ties that expose them to crime or make them 
fearful, then these routes must be made safer. 





Fig. 8a Site security analysis/symbol graphics. 
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Eliminating 
Unassigned Space 







How will the site elements listed 
below contribute toward ————_ 












The qualities of a ground surface can 
indicate its intended use. Ground 

covers define yard. garden and lawn 
areas. 
Provide a residential character help- 
ful in defining yard, garden and lawn 
areas and in developing shaded sit- 

ting areas. 















Ground Covers 














Low Shrubs 







Effective at making areas semi- 
private to private, depending upon 
planting layout. 









Mid-sized Shrubs 


Paving Materials 
and Textures 






Provide a residential character help- 
ful in defining yard, garden and lawn 


PLANT MATERIALS 


areas and in developing shaded sit- 
ting areas. 








Delineate and separate sub-areas of a 
project site if 18”-24” in height. Can 
serve as sitting element contributing 

to use of sile sub-areas. 











Limit access and help delineate and 
separate sub-areas of the project site. 
Form private spaces, i.e. yards and 

patio areas. 










Define and separate sub-areas of the 
project site. Can create semi-private 
areas such as individual yards. 










Minimal effect. Limit access and 
help delineate and separate sub-areas 
but do not actually contribute to use 
of space. 

















Assign space as entry and passage. 
(circulation) 








Prevent vehicle access, freeing space 
for pedestrian use. They define space 
and may serve as sitting elements. 






Particular materials and patterns can 
indicate use and extent of sub-areas, 
and contribute to residents sense of 

terriioriality. 





CONSTRUCTED ELEMENTS 














Can be used to define use areas and 
contribute to the development of 
play and sitting arcas. 





Slopes and Berms 











Define passage and pedestrian 
routes. Supplies access from one 
level or use area to another. 





Stairs and Ramps 


























iW These a are useful in develop- 
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= D Site Furniture silting areas, Guia a. 
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< s St ructures tv ela 10 serve an assigned 
ae 
Z oul 

Lu Extends the i i i : 
= Site Lighting use cas enter aa 7“ 






Site Considerations and Site Planning 


SITE ELEMENTS FOR SECURITY 











| Minimizing 
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Minimizing 


Maximizin 
: Design Conflicts 


Surveillance 



























symbolic barners when 

por ed Wh lanted, they subtl 

ed in a planting bed or en mass planted, they subtly 

mass Pra ° : define areas, but do not effectively 

on separate conflicting uses or groups. 
sf forming a symbolic bar- ) 

Capable c Excellent as a means to define areas May provide adequate separation of 


nef (dependent upon planting 


use areas, however, mid-sized shrubs 
| layout) 


that require visual surveillance. ore effective 
are more effective. 






Form symbolic barriers that may 
develop into real barriers depending 
upon plants and layout. 


May substantially block surveillance 
of adjacent areas, depending upon 
planting layout, 





Excellent buffer/barrier to separate 
conflicting areas. 




















Most large trees will not hinder 
surveillance, though smaller flower- 
ing trees may, 


Depending upon plant layout, can 
form symbolic barriers. 


Mass plantings of small flowering 
trees can effectively separate use 
areas by forming screen barriers. 


























If of sitting element height, they en- 
courage use and activity in adjacent 
areas, thereby, contributing to 

surveillance. 


Can define the project perimeter, 
and as symbolic barners limit access 
to controllable points. 





Provide good symbolic separation of 
use areas. 









Physically separate conflicting use 
areas. Can buffer noisy unattractive 
areas. 


Effective impenetrable barrier. Effectively block visual surveillance. 













Symbolic barriers that can be 
breached, bul do minimize 
penetrability of the project site. 


Do not hinder surveillance — if of 
metal picket or woven wire mesh 
fence types. 


Symbolically separate uses, such as 
an active play area and an adjacent 
walkway. 





If of chain link or picket, construc- 
tion, will only minimally interfere 
with surveillance. 


Excellent physical barrier, stopping 
penetrability of the project site. 





Separate conflicting uses and activity 
areas. 





As an access point, gales concentrate 
traffic, thereby increasing surveil- 
lance, possibilities. 


Do not contribute toward separating 
conflicting uses of areas. 














Effective means to control access 
while stopping penetrability. 


Prevent vehicular access, but permit 
free access for pedestrians and 
cyclists. 


Effectively separate auto and 


Do not hinder surveillance. : 
pedestrian traffic. 


Form subtle symbolic barriers. Con- 
(rasting patterns and materials can 
define transition zones. 


Subtly define areas, bul may not 
separate conflicts. 





Can separate conflicting uses as well 
as buffer noisy or unattractive areas. 


Should be sized, shaped and located 
so as not to block surveillance. 


Form symbolic barriers that discour- 
age penetration of the project site. 























May separate conflicts, while not 
disrupting pedestrian traffic. At cer- 
tain locations could be extra wide 

for sitting. 





Can form symbolic barriers at the 
Project perimeter or al an on-site use 
areas and at building entrances. 


Due to change in grade, may limit 
surveillance from lower area. 













These elements encourage ouldoor 
activity and residential use, thereby 
increasing surveillance, 


Should be grouped and located to 
identify with a particular group and 
function. Adequate facilities must be 
provided for other groups to avoid 
conflicts over use. (Applies to both 
site furniture and play equipment 
structures.) 


Capable of limiting penetrability of 
‘ule sub-areas and encouraging out- 
door activity of residents. 






Encourages increased surveillance of 
area if play elements are aclively 
used, 


May function as symbolic barriers 
Minimizing penetrability, particularly 
when actively used by residents. 
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Effective and safe levels of lighting 
greatly aid night surveillance and 
residents’ sense of securily. 


May limit, at least initially, pene- 
Irability of site areas. 





FQ. 1 (Continued) 
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TABLE 1 Ground Covers 
Ground covers are surface-growing plants that seldom achieve a height of more 


Description i 
: than 12 in. They include such plants as ivy, pachysandra, vinca, and myrtie. 
Security aspects These low-growing plants can be used to define a separate specific area of a site as 
y ast : well as to help establish the boundaries of a site. When planted in a bed or panel, 


they present an attractive symbolic barrier, or buffer area. When planted in mass, 
these plants can also be used to fill in large, vacant, and anonymous areas for 
which no specific use is practical. Used in this manner, they neutralize the space, 
leaving it available as a visual experience but clearly indicating it is not to be 


walked on. 
es 
TABLE 2 Recommended Ground Covers 
EES 
Hardiness 


Proper name Common name Type Remarks zone 
Hedera helix “Baltica” Baltic ivy Evergreen Shade or sun, 4-9 
mows well 
Evonymus fortunei Wintercreeper Semievergreen Spray to prevent 5-10 
scale attack 
Pachysandara terminalis Japanese spurge Evergreen Shaded areas only 5-8 
Vinca minor Periwinkle, myrtle Evergreen Sun or partial 5-10 


shade, mows well 


Note: There are also 6 number of low junipers (Juniperus horizontalis, j. subina, j. chinensis, and j. con- 
ferta) which make excellent ground covers in the height range of 1 to 2 ft (12- to 15-in plants should be 


planted 18-in on centers). 


TABLE 3 Low Shrubs 


Low shrubs are bushy plants that do not grow beyond 3 ft in height. They consist 
of several woody stems rather than a single trunk, may be spreading, and are cov- 
ered with either evergreen or deciduous foliage. 

Security aspects Low shrubs, when used properly, can be an important element in security planning 
as well as add warmth and texture to a site. They can assist in reducing a site’s pen- 
etrability, in removing design conflicts, and in assigning space for particular uses. 
When planted closely together, they form a tightly knit symbolic barrier that does 
not limit surveillance. This barrier can be used to define garden and lawn areas and 
to buffer sitting areas from more active uses, thus minimizing conflicts over use. 
Low shrubs planted along a site’s perimeter at points where access is not desired 
can structure access to the site. They are subtle in their intent as opposed to con- 


structed architectural elements. 
ee ees 
TABLE 4 Recommended Low Shrubs 
Hardiness 


Description 








Proper name Common name Type Remarks zone 
ee - a =e pg ee ——— x 
Berberis Three-spine Evergreen May be sheared 6 
triacanthophora barberry 
Euonymous alatus Dwarf-winged Deciduous May be sheared 5-8 
“Compactus” euonymus 
llex crenata Japanese holly Evergreen Sheared periodically 6-9 


to keep within this 
height range 


Juniperus horizontalis Plumosa Evergreen 4-11 
Andorra juniper 
Taxus repandens Spreading Evergreen 4-7 


baccata English yew 
SO ee EE sss 


TABLE 5 Mid-Sized Shrubs 


Mid-sized shrubs can reach a height of 6 to 10 ft within 5 to 10 years. Their foliage 
can be either deciduous or evergreen, and their woody stems may be thorny. Some 
of these shrubs may be used in their natural form in small groupings, or closely 
spaced and sheared into a hedge. 

Shrubs form a substantial symbolic barrier with the potential of developing into a 
formal, impenetrable barrier. A few of these plants have thorns or spines which aid 
the plants in their own defense and establish a convincing barrier. Since shrubs 
with thorns can be a hazard, they should be planted at least 3 to 4 ft from walkways 
and other locations which are heavily used by residents. 

These shrubs may grow tall enough to substantially block visual surveillance of 
site areas but can be kept lower with pruning if they present a security hazard. 
Where space is at a premium, these plants may be grown as a hedge, effective at 
separating use areas over which there may be conflicts. Where more space is avail- 
able, these shrubs may be used in their natural unsheared state to form an effec- 
tive screen between use areas. Shrubs of this height may also be used to form 
screens defining semi-private to private front and rear yard areas. They are also 
effectively used in small groupings to landscape lawn, garden, and yard areas. 


aca 


Description 


Security aspects 
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TABLE 6 Recommended Mid-Sized Shrubs 


Proper name 


Com Hardiness 
Berberis julianae ee _ Lise inabdenblnadl = 
Evonymus alatus Wintergreen barberry Everoreen _ ‘(H) spines Oo 5-8 
llex crenata mi Winged Spindle tree Deciduous (H) 3-8 
ne ; iia Little-leaf Japanese holly Evergreen (H) i) 
cornuta Burfordij 
Ligustrum ee aa plea belly Evergreen Berries, spines 6-7 
Ollum privet Dec; 
eciduous (H) 4-9 

Hig laruocerasus Cherry-laurel 

chipkaensis” Evergreen (H) 6-9 
Pyracantha coccinea S 
alana Carlet firethorn Deciduous (H) thorns, 5 


Vibrunum dentatum Arrowwood power Dewee 


— Deciduous (H) 2 
indicates that the shrub is Suitable for use in forming hedges. 


TABLE7 Trees 
Description Characterized by a sin 


gle stem or trunk, trees are woody plants which grow to a 
height of at least 10 he 9 


trees. th ft or taller. They may be divided into two categories—small 
S, ose under 25 ft in height (many of which shave conspicuous flowers), and 


large trees, most of which mature to a height of 40 to 60 ft and are noted for their 
Overhead canopy and shade-projecting capabilities. 


Trees, with their heavy trunks and large canopies, can form an effective symbolic 
barrier when Spaced 20 to 25 ft apart along a project property line. When the trees’ 
vegetative canopies are above eye level, they do not hinder surveillance. 

Trees also enhance sitting areas, since their shade during the warm months of 
the year encourages people to use outdoor seating. This use provides neighbors 
with an opportunity to get to know and recognize one another and promotes infor- 
mal surveillance on the site. 

Large trees are particularly well suited for defining the limits of areas such as on- 
site playfields and adjacent walkways. When so used, they should be kept 10 ft or 
SO away from play equipment or play courts so that lower branches cannot impede 
the play. 

The shrubbier, smaller trees can also be used to define areas. They are particu- 
larly useful when a barrier or visual screen is desired, such as around a services 
area. Some species can even be sheared into a hedge form. 


Ss 


Security aspects 


TABLE 8 Recommended Large Trees 





Hardiness 

Proper name Common name Remarks zone 
Acer platanoides Norway maple Difficult to grow grass underneath 3-8 
“Summershade” 
Liquidambar styraciflua Sweetgum Rather difficult to transplant in large 4-9 

sizes 
Pyrus calleryana Bradford pear 5-9 
Bradford 
Quercus borealis Northern red oak Transolants easily 4-8 
Sophora japonica Japanese pagoda tree Flowers late summer, pods remain on 4-9 
(Regant) tree* 
Tilia cordata Little-leaf linden Very hardy 3-9 
(XP 110) 

Zelkova serrata Japanese zelkova Grows fast, close in shape to elm 5-9 


a eeem 
*Pagoda trees are used extensively in urban areas although the pods are considered poisonous. How- 
ever, before falling, they deteriorate to the extent that they are not attractive to children as playthings. 


TABLES Recommended Small Trees 











Hardiness 

Proper name Common name Remarks _ zone | 

Crataegus lavallei ~ Lavalle hawthorn Flowers late May, red fruits remain on 4-7 
tree through winter 
Crataegus phaenopyrum Washington Fruits remain all winter 4-7 
hawthorn 
Malus baccata Siberian crab apple White, early May, fruit red or yellow 2-9 
Malus dorathea Dorathea crab apple Round shaped 4-9 
Malus “Snowdrift” Snowdrift crab apple § Vase shaped 4-9 
Magnolia soulangiana Saucer magnolia Large flowers appear before leaves 5-10 
Magnolia stellata Star magnolia Large flowers appear before leaves 5-9 
4- 

Prunus cerasifera Purpleleaf plum 9 


Atropurpurea” 


Aches rtd Asal genet RT EET LIES PAINE 7 IT ME Pea TT BE Ea 


Note: The above trees are deciduous. Needle-leaf evergreen trees are difficult to grow under city condi- 
tions [Pinus nigra and Tsuga caroliniana are the best choices.) 
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aie Gonerally between 18 and 36 in in height; low walls are upright structures 
20) 


Description { masonry or wood construction. While they are not impenetrable, they 
0 s 


do form excellent symbolic barriers. 

Low walls can be used to define the project perimeter, set ie Pedee: 
trian movement and limiting access to predetermined, controlla oe nts. 
As a barrier they may define and separate on-site use areas such as pri- 
vate yards, entry and sitting courts, and playgrounds, and they are espe- 
cially appropriate for this function when space is limited. if constructed 
between 18 and 36 in in height, low walls can be casual sitting elements 
contributing to the use, activity, and surveillance of adjacent areas. 


Security aspects 


Examples 
= Requires minimal maintenance . 
Has the longest potential useful life—and the ability to withstand abuse 
Initial construction costs are relatively high 
Can be quite handsome in appearance 
Attractive in appearance . 
With moderate care will serve a long useful life 
# A good value in terms of initial cost, appearance, and maintenance 
requirements 
Concrete block wall ® Low initial cost compared with other masonry walls 
(stucco surfaced or painted) = Appearance can be quite utilitarian (especially painted walls) 
® Requires more frequent maintenance 


LLL ———————_————— 


Concrete wall 
(poured in place) 


Brick wall 


TABLE 11 High Walls 


Description 





Similar in construction and form to low walls, these upright structures are 
a minimum of 4 ft in height and are most frequently built at a height of 6 ft. 


Security aspects At a height of 4 ft, walls can form a substantial physical separation, while 
at 6 ft they form a relatively impenetrable barrier as well as offering visual 
privacy and a buffering of adjacent areas. 

With these characteristics, high walls can define the project perimeter 
and control penetrability into the project. They most effectively buffer off- 
site areas, such as noisy expressways or industry. 

Used less often within the project grounds, high walls can buffer and 
separate areas of conflicting use, such as a maintenance yard and a quiet 
sitting area for elderly residents. Walls can also provide needed separation 
between two intensively used play areas; such as one for elementary- 
school-age children and one for teenagers. In examples such as these, the 
buffering or separating walls must be located with care so that they do not 
create a security hazard by eliminating surveillance opportunities from 
adjacent residential buildings and pedestrian walkways. 








$$ ee 


| , Examples 
Concrete wall ® Minimal Maintenance required. Se ee 
(poured in place) * Will withstand abuse and has a long useful life potential 


a Construction costs are only slightly higher than for brick construction 
® Attractive appearance depending upon wall design 


Brick wall * Attractive in appearance 
® Moderate maintenance requirements, usually performed on a 10- to 15- 
year cycle 
# With this moderate care, brick walls will serve a long useful life 
Concrete block wall ® Lowest initial cost of the masonry wall types 
(painted finish) = Requires more frequent maintenance 


® Utilitarian in appearance (can be improved by stucco surfacing) 
® Where walls are background elements, block walls may be the most 
economical and appropriate choice 
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TABLE 12 Low Fences 


Description 
pepe between 36 and 42 in in height, low fences are upright structures of 
ally ae Hai posts and rails with pickets or woven wire mesh. Tradition- 
aa na! ave been used to indicate and maintain a property boundary, as 

erve as a barrier offering protection and/or confinement. Many 
types are now being standardized at 36 in in height. 


seealalaie! can contribute toa site's security in several ways. They can be 
etine a project's perimeter and to guide entry to fixed, observable 
Aas They can also define and separate use areas on a site. Because of 
_ — Gir low height, observation between separated areas is still possible. 


Security aspects 








ee Examples 











Wrought-iron fence 





= Attractive in appearance - OO 
® Difficult to vandalize 

® Moderate maintenance requirements 

® High initial cost is offset by potentially long useful life 

® Reasonably attractive in appearance 


B . . . . Hy 
A good value in terms of initial cost, low maintenance, and a reasonable 
resistance to vandalism 


® With periodic maintenance, useful life approximates that of wrought iron 
® Lowest initial cost 

® Least resistance to vandalism 

® Least attractive in appearance 


sss 





Tubular-steel fence 


Chain-link fence 


TABLE 13 High Fences 





Description Identical in construction and form to low fences, these structures are a mini- 
mum of 4 ft in height, though they are usually constructed to a height of 6 to 
8 ft, increasing their effectiveness as a relatively impenetrable barrier. 


Security aspects High fences are most frequently used to control access along a project 
perimeter by forcing those who wish to enter to pass to a controllable 
entranceway. High fences are used less frequently within the project grounds 
but may form partial screens or complete enclosures, to contain activity on 
basketball and handball courts, minimizing conflict with adjacent use areas. 

High fences also frequently enclose maintenance yards, keeping small chil- 
dren away from the hazards of the area and minimizing vandalism. 

For the above uses, metal picket or chain-link fences are most often used 
because they do not obstruct visibility and permit surveillance of adjacent 
areas. Where used to create private patios or terraces adjacent to low-rise res- 
idential buildings, they should be augmented to create a visual barrier as well. 








Examples 
tees a 
Wrought-iron fence # Attractive appearance 


8 Difficult to vandalize 
= Moderate maintenance requirements 
= Potentially long useful life offsets high initial cost 


Tubular-steel fence s Attractive in appearance 
= Characterized by reasonable initial cost, low maintenance requirements, 
and a satisfactory resistance to vandalism 
= Durability approximates that of wrought-iron fencing 


Chain-link fence = Very low initial cost 
s Low resistance to vandalism 


# Least attractive in appearance 
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TABLE 14 Gates 


Description 


Security aspects 


Wrought-iron gates 


Tubular-steel gate 


Chain-link gate 


The gates discussed here are designed to provide a substantial obstacle 


when closed, 
Gates have several functions from a security standpoint. They can provide 


a difficult obstacle for someone who wishes to enter a protected area, Also, 
simply by the fact of being closed, they announce that there is a special area 
behind them to which entry is not permitted. Yet, when open, gates can pro- 
vide a symbolic entry point indicating that those entering are moving into a 
particular environment. | 

Gates intended to physically impede entry are not feasible unless such a 
policy can be conveniently formulated and implemented. Whatever the 
expected function of a gate, it is important to have a clear policy governing 
the opening and closing of the gate and who is to have authority so resi- 
dents will not be greatly inconvenienced. 


Examples of Pedestrian Gates and Vehicular Gates 


# Attractive appearance 
® Difficult to vandalize . 
® Moderate maintenance and a satisfactory resistance to vandalism 


# Reasonably attractive in appearance 
# Also characterized by low maintenance and a satisfactory resistance to 


vandalism . 
® Initial cost is approximately the same as for gates of wrought-iron con- 


struction 


® Lowest initial cost 
® Least resistance to vandalism 
® Least attractive in appearance 


rr eS 


TABLE 15 Bollards 


Description 


Security aspects 


Wood bollard _ 


Concrete bollard 


Pipe bollard 


eee 


Bollards are small posts constructed of wood, metal, or concrete. They are 
usually 12 in or less in diameter and range from 24 to 30 in in height. 


Bollards are used to separate and control vehicular and oedestrian traffic. 
Spaced as much as 5 ft apart, but never closer than 3 ft apart, they can bar 
vehicular access while permitting unhindered access for pedestrians and 
bicyclists. 

In addition to controlling vehicular access, they can be useful for defining 
on-site areas such as playgrounds and as casual sitting elements. Both uses 
should contribute to resident use and activity within an area. 





Examples 


te eee — —__ = 


® Economical when 8 by 8 in square or under 
# Reasonably long useful life if pressure-treated 
® Can be quite attractive 


® Attractive in appearance 


® Minimal maintenance 
® Long useful life 





® Utilitarian in appearance 
® Durable and able to withstand abuse 
" Well suited for service and delivery area 
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TABLE 16 Paving Materials and Textures 
Description . 
sigh of paving materials are suitable for use in housing projects. They 
h ti general, into two categories: those that are poured in a liquid state and 
= me imo place, such as concrete or bituminous asphalt, and pavings of 
mal! blocks or units such as brick, granite sets, and precast asphalt pavers. 


Variations in paving material, texture, and color can be utilized to establish 
zones and use areas on a site. At the project perimeter and along entry and 
walkways, distinctive Paving can indicate transitional areas between public 
streets and sidewalks and semiprivate and private residential areas. Within 
the project site, selection of a paving material and pattern for a particular use 
area can Clearly indicate the boundary of that area and, by contrasting it with 
an adjacent area, minimize conflicts over use. 

Distinctive paving is one effective way to “assign” or associate site areas 
with a particular group of residential units or buildings. For example, a paved 
entry court of a particular material and pattern will give identity and unity to 
the buildings which front on the court, and contribute to the residents’ sense 
of territoriality. Introducing a selected variety of paving materials and pat- 
terns, corresponding to and identifying the use areas and entry zones on the 
project site, will contribute to the residents’ sense of security, as well as add 
Visual interest and variety. 


Security aspects 














ee Examples 
Asphalt paving = * Lowest in construction cost Hexagonal = Attractive pavers with a slightly 
. Requires the most frequent pavers resilient surface—pleasant for 
maintenance in the form of (asphalt) walking 
periodic resurfacing ® Initial cost is somewhat more 
= In most applications it is expensive than concrete but 
aesthetically unappealing and less than brick paving 
monotonous = Will withstand heavy usage and 
traffic 
Concrete ® Very moderate in cost with a Bomanite # Similar in appearance to brick 
paving (broom long useful life expectancy paving or stone paving 
finished scored a Minimal maintenance (concrete) ® Less costly than brick or stone 
on 3-ft grid) required paving 
= Offers a reasonably attractive = May deteriorate over time and 
surface is somewhat difficult to clean 
® Offers a nonslip textured “joints” and to patch surface 
surface 
Concrete # Presents a very attractive Brick paving ® Avery attractive paving material 
paving “pebbled” surface = It ages gracefully and requires 
(exposed ® Usually costs approximately minimal maintenance 
aggregate twice as much as ordinary ® Its relatively high initial cost is 
finish) concrete work offset by its potentially long 


Minimal maintenance 
required 

Has a reasonably long useful 
life expectancy 


useful life 
= An especially appropriate 
material in older urban areas 


Precast pavers = Cost is only slightly higher Brick grid (in ® An economical and attractive 
(concrete) than ordinary concrete concrete way to incorporate brick into 
paving paving) paving surfaces 


Presents a very attractive 
textured surface similar to 
brick paving 

Has a long useful life 
expectancy and requires only 
minimal maintenance 


® Effective way to pave entrance 


plazas or courts at community or 


residential buildings 

= If properly constructed will 
require minimal maintenance 
and serve a long useful life 
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TABLE 17 Slopes and Berms 
Description 


Security aspects 


a 


3-ft-height berm—2:1 slope 
(with ground-cover vegetation) 


3-ft-height berm—3:1 slope 
(with grass vegetaticn) 


6-ft-height slope—2:1 slope 
(with ground-cover vegetation) 


iers. A slope is an inclined surface 
Slopes Ee cease. depending on its purpose and 
Poon conan A berm is a mound of earth with sloping sides, 
panes between areas of approximately the sane SSManPN. . 
Berms and slopes are most effective on a housing project iy in — 
rating and buffering rags it gl use areas sucn as play- 
intensively used roadway. 
apts mena Rousing project, these earthen barriers can form 
an effective symbolic barrier that penal penetration and directs 
i roper entrances to the site. 

sere eae site, earthen slopes and berms can define areas set 
aside for quiet sitting, as well as active playfields. Berms can be incor- 
porated into the design of a tot or elementary-school-age playground 
(for example, slides can be incorporated into the slope of a berm). 
When located adjacent to a teen play or athletic court or fieid, berms 
and slopes from excellent casual spectator seating, while buffering 
adjacent residential buildings from noise. . 

Slopes and berms should be sized, shaped, and located with care so 
as not to block on-site surveillance. 








Examples 2 

® Serves as an excellent means of buffering sitting area from adjacent 
street and walkway 

® With the ivy ground cover the berm forms an attractive setting for the 
seating area 

= Ground cover vegetation reduces the frequency of maintenance 

® Low, gentle berms give visual relief to uniformly “flat” urban areas 

= Provides an attractive parklike setting 

® Reduces the visual and noise impact of adjacent roadways 

® Gentle slope permits normal mowing operations 

a 


Slope separates semiprivate residential areas from the public street 
and sidewalk 


" Ground-cover vegetation reduces periodic maintenance 
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Good subGivisi0n requires the recognition and 
evaluation of the elements that will be of sagnif- 
cance in creating functional. well-balanced 
and sesthetically pleasing communites. in 
adaimon to requinng technical siill in laying out 
the subdivision. the creation of satisfactor, 
development tS also predicated on achreving 
coordinated action on the parts of the subdivi- 
gon Geveloper. planning board, and other 
myurwcspa! officials. 

The general determinants of subdivision 
design include the following: the guidelines for 
community development as set forth in its com- 
grehensive pian: the influence of existing 
penphere! Gevelopment. and the effect of the 
physical characteristics of the site 


REQUIREMENTS OF THE MASTER 
PLAN 


The desirability of e planning board's having an 
adopted master plan to use as a guide in 
remewing proposals for land subdivision is 
obvious. This plan should include existing and 
proposed streets, parks, public reservations, 
sites for public buildings and structures, zoning 
districts, and routes for public utilities. The plan 
can be edopted by the planning bosrd as its 
official guide, and after adoption can be 
changed by the board when conditions call for 
its amendment. The municipal governing body 
{town board, village board, or city council) in 
seeking advice from the planning board on 
development matters will obtain the benefits of 
the plan's guidance. Good procedure suggests 
that the governing body informally agree on 
the major elements of the pian before it is 
adopted by the planning board so that it will 
reflect the views of the elected officials in the 
community. 

The board can refuse approval to a layout 
that is not property related to the street layout 
shown on the master plan; that power gives the 
boerd its most important tool for implementing 
the street system planned for the community. 
More extensive use of this power in the past 
could have corrected many errors in street lay- 
out now obvious to planners and lay people. 


SOME ALTERNATIVE WAYS OF 
ACHIEVING OPEN SPACE 


The master plan may also show additions to 
existing park and school sites and locations for 
future parks and schools. Since the planning 
board is required to decide whether or not 
parks and playgrounds are needed, and if so, to 
require their reservation by the developer, the 
park and playgrounds shown on the commu- 
nity’s master plan can be obtained (in part) as 
land is subdivided. In the case of school sites, 
the developer and planning board have in 
many instances reached agreement on sub- 
stantial contributions of land at reasonable cost 
{or no cost) as a means of helping to provide 
the schools necessary to serve large new hous- 
ing developments. More than one developer 
has found the provision of land for a new 
school a valuable sales aid when promoting a 
project. 

Figure 1 shows a portion of a town master 
plan with the location of a proposed subdivi- 
SiON superimposed thereon. It should be noted 
that this master plan shows the location for a 
future park along the upper boundary of the 
Proposed subdivision site and two collector 
Streets (Orchard Road and Lincoln Road) for 
which additional rights-of-way are needed to 
allow for street widenings. 

Figure 2 shows alternate ways of achieving 
Open space. 


EFFECT OF NEARBY DEVELOPMENT 
ON THE SITE 


One obvious effect of existing development 
that may adjoin the site of a proposed subdivi- 
Sion Comes from the need to provide for the 
extension of roads from the adjoining area into 
the new one. In some cases, the new develop- 
ment will need to employ the streets in the 
older one as the means of access to it. and in 
others the older subdivision streets will provide 
2 second means of access to the new subdivi- 
sion. Experience has shown that there are some 
basic principles that should not be violated 
when new streets are laid out adjacent to exist- 
ing ones. One of these principles is that no 
“reserve strips” should be permitted at the end 
of a street so as to prohibit future access into 
land beyond it. The need for convenient traffic 
circulation throughout a community makes this 
protective device an obsolete method of pro- 
viding “privacy” for a particular subdivision. 
Another principle is that the main means of 
access to a large new subdivision (say more 
than 10 lots) should be provided from a street 
designed to carry a fairly high traffic load and 
should not be provided through a local street 
designed only for light traffic. If the community 
does not have a master plan that shows how 
these traffic routes are to be laid out and coor- 
Ginated as the area is developed, common 
sense will often indicate where through traffic 
or collector-street traffic is best routed. The 
planning board that has a master plan for traffic 
circulation will be in a better position to make 
Sure that both new and existing development is 
not devalued by heavy or high-speed traffic. 
When the subdivision design requires that a 
proposed street be continued to the edge of a 
presently undeveloped area to make provision 
for its future extension, it is desirable to require 
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a temporary turnaround at the end of the street 
to allow for convenient vehicular movement. 
Such excess right-of-way that may be required 
for the temporary turnaround can revert to the 
abutting lots when the street is extended. 

Unless there is an existing or proposed street 
to be extended, it is generally undesirable to ter- 
minate a street at a property line. The problem 
of providing street access to the corner of a 
property can be solved by the provision of a 
short stub or “eyebrow” around which usable 
lots can be created (see Fig. 3. on p. 141). 

When the new subdivision lies next to an 
area already provided with public services and 
utilities, the extension of these becomes an 
important factor in the layout. Water mains and 
hydrants’ can usually follow streets without 
serious problems. unless a significantly higher 
elevation is involved, which may call for some 
adjustment in water pressure. Gas mains are a 
similar utility, with pressure rarely a problem. 
Sanitary sewers. however, normally rely on 
gravity flow, and the grades of streets will very 
definitely affect the adequacy and cost of this 
service. In many cases, it is necessary to pro- 
vide a sanitary sewer easement across lots to 
make the system workable. (It is good practice 
to have such easements follow lot lines where 
possible.) Pumping sewage should be avoided 
and in some areas will not be approved by 
health authorities. Storm water drainage is a 
comparable service; it requires careful analysis 
to relate its requirements to the street system, 
the slope of the individual lot, and the location 
of buildings. 

Storm water drainage will need to be routed 
to some point or points at the boundary of the 
subdivision where it can be safely carried away 
(in some few cases the subdivision may include 
its own drainage “sump”). Where this water 
leaves the developer's property is a crucial 
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Fig. 1 A portion of a town master plan with the location of a proposed subdivision site superimposed 


thereon. 
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--- THE COMPREHENSIVE PLAN SERVES AS A GUIDE 
FOR REVIEWING OPEN SPACE SUBDIVISIONS 
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design matter. In the past it has caused a Qreat 
deal of argument among landowners anq Often 
has been responsible for costly improvements 
by the municipality itself. Developments 
increase water runoff because the new lawns 
roofs, driveways, and paved streets are less 
absorbent than vacant or farm land. This wii 
increase loads on storm drains downstream 
and means that the developer, adjoining owne, 
and municipality will have to cooperate in pro. 
viding solutions. A master plan can include Pro- 
posals for handling storm drainage on , 
long-term and coordinated basis and thus Pro- 
vide the planning board and developer with P 
guide to the solution of drainage problems. 

Other connecting utilities and services need- 
ing study at the time of subdivision approva 
are electric power and street lighting, fire alarm 
boxes, street signs, and sidewalks. 

The relation of the subdivision to a nearby 
school or park should be studied. Persons going 
to the park or children walking to school shoulg 
be given a convenient and safe route, and the 
needs of persons who will be living in the future 
on land beyond the present subdivision itsei 
will also require study. Again, a master plan will 
identify these needs and show how they can be 
met in the design of the new subdivision. 


EFFECT OF THE PHYSICAL 
CHARACTERISTICS OF THE SITE 


The effect of an area’s physical characteristics js 
one of the most important factors to be consid- 
ered in the design of any subdivision. When 
these characteristics are ignored, costs can go 
up and long-term values will be endangered. 
When selecting land for development, careful 
consideration should be given to its slope, 
drainage, and soils. In many cases these factors 
become so important that they will, in effect, 
dictate the type of development that is practi- 
cal. A common example of this is the case 
where the site under consideration has a very 
steep slope, which makes intensive one-family 
housing impractical because of the cost in- 
volved in making small lots actually usable. 
Developers should take advantage of trained 
engineering, surveying, and site design services 
when they begin to plan the layout of the subdi- 
vision. Engineers will normally need td make 
some sort of topographic map their basic tool in 
laying out streets at acceptable grades and in 
providing a storm water drainage system that is 
adequate. A topographic map shows the eleva- 
tions of the site by use of contour lines and usu- 
ally includes information about watercourses, 
rock outcrops, and the other physical features of 
the site. Since developers will normally need 
this type of map to make their plans, the plan- 
ning board may reasonably require subdividers 
to supply it as part of their submission for plan- 
ning board review. Many communities specify in 
their subdivision regulations that a topographic 
map be used as a basis for preparation of the 
subdivider's preapplication sketch (see Fig. 17 on 
p. 145) and preliminary plat (see Fig. 18 on p. 146). 
Where the land is steep, the topographic map 
will tell how steep it is and will show where 
roads should not be built. Where land is very flat, 
the topographic map will show where there is 4 
need for careful design of the drainage system 
to avoid future flooding or stagnant water. 
Specific data or information based on local 
experience or special study in the area of the site 
will be needed to show how the water table, type 
of soils, and underground rock structure will 
affect the proposed development. if the site is 
not to be served by water mains or a collective 
Sewerage system, this type of data becomes 
absolutely essential, and it will be required by 
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aith authorities before they will approve any 
he s. It will also help the developer and plan- 
pen board to decide on the most practical type 
of road system, since surface or subsurface rock 

dd greatly to the cost of road building, pipe 
can & as . . 
ing. and building foundation works. A high 
water table may be equally difficult to handle. 
ecent developments In aerial photography 
rmit much of this kind of data to be obtained 
from air photos with a minimum of ground sur- 
work. For large tracts, aerial photography 
will usually be 2 cheaper method of obtaining 
topographic and other information than detailed 
field work On the ground. 

One of the most valuable characteristics of a 
site is the view it may have across neighboring 
lands or to the horizon. The property with a 
good view is desirable if the view is pleasing 
and the lot and houses are laid out to make use 
of the view. There are many examples of excel- 
lent views being wasted when the developer 
fails to locate the streets and houses in the way 
that will allow residents actually to see the 
view. While a planning board is not in the busi- 
ness of designing individual house layouts, it 
often can persuade the builder to use this valu- 
able resource more fully. When the view is 
toward visually unattractive commercial or 
industrial areas, the lot layout should be modi- 
fied to minimize this effect. 

A common complaint about new subdivi- 
sions, particularly those that have a large num- 
ber of new lots and houses, is that they are 
barren of trees. The preservation of existing 
healthy and well-suited trees that are already 
on the site is important in order to keep them as 
a future asset. Trees increase the value of the 
lots, as they make the new subdivision more 
attractive from the beginning. Many builders 
have found that good trees increase the market 
price of the lot or house by more than the sav- 
ing obtained from “clean-sweep” bulldozing. In 
preserving trees it is important to realize that all 
trees have a limited useful life: many a hand- 
some forest tree is actually nearing the end of 
its life and should be removed. The advice of a 
trained forester or landscape architect will be 
helpful in these matters. The planning board 
may require street trees as part of the improve- 
ments to be provided by the developer. 

if the site under consideration has water- 
courses, or ponds, or other terrain features that 
can contribute to the beauty of its layout, it is 
well to take care to see that as much as possible 
of these gifts of nature is preserved. A planning 
board and developer should be able to maxi- 
mize the use of these resources without unduly 
restricting the use of the property, 4s the solu- 
tions are usually matters of design detail rather 
than major land use. 

Many sites for new subdivisions have formerly 
been active farms or had other rurai uses that 
leave on the land, when they are abandoned, cer- 
tain manmade features that can be turned to 
advantage at the time of subdivision. Examples 
of these are stone walls, fences, orchards, ponds, 
lanes, avenues of trees, and ornamental land- 
Scaping. Contrariwise, some of the existing man- 
made features may be a hindrance to an 
attractive subdivision, such as the existing build- 
ings on the site, which may be obsolescent or 
out of character with the new buildings pro- 
posed. Old dwellings in this situation are likely to 
Cause zoning variance problems, owing to their 
bulk, which will tend to make them unusable 
except for a multifamily purpose (or perhaps 2 
nursing home, fraternal club, or even & commer: 
Cial use). These uses in a new one-family area 
are a devalueting factor in many cases, and a 
good rule to follow under such conditions is to 
remove them and employ the site for a new use. 
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it tele of residential streets is to 
soccuancliae iat individual properties to 
silaas iu: aarnaad prospective traffic and to 
snow-removal edi ps Re mre fighting, 
eibestent “ie — road maintenance 
related to the on Se 
teehee oe and be coordinated 
anctice Sor ini erepy each street performs the 
which it is intended. 
The function that a street is intended to serve 
will determine both its right-of-way width and 
its pavement width. A minor residential street 
that serves a relatively low-density residential 
area may need less pavement width than if the 
seme street served higher concentrations of 
residential development. This results both from 
the higher volumes of traffic on the street and 
from the resultant higher incidence of on-street 
parking. Collector streets and major streets 
carry progressively higher amounts of traffic 
than minor residential streets. This fact must be 
reflected in the criteria used for determining the 
street cross section. Other considerations 
affecting street right-of-way width are sidwalks, 
planting strips, and utilities, including street 
lights and fire hydrants. 

The volume and speed of vehicular traffic ona 
street can be influenced by its particular design. 
An undifferentiated rectangular or grid street 
pattern usually does not include a collector or 
secondary street system and tends to make each 
local street as important as the next (see Fig. 4). 
This encourages through traffic at higher speeds 
on each street and also creates many potential 
traffic conflict points at the four-way intersec- 
tions. One of the most trouble-free designs for a 
residential street is that of a “loop,” which pro- 
vides convenient access to each lot without 
encouraging through traffic (Fig. 5). 

The dead-end or cul-de-sac street can also be 
used to advantage in residential subdivisions 
(Fig. 6). Through traffic ts completely elimi- 
nated because there is only one entrance into 
the street. This creates an added sense of pri- 
vacy, safety, and value to the lots fronting on 
this street. Two major drawbacks of cul-de-sac 
streets are that access to the interior lots can be 
impeded by a blockage at the open end and that 
traffic at the open end can become undesirably 
high if the street is too long and access to a 
large number of homes is provided. These 
streets should have paved turnarounds at their 
closed ends that are wide enough to permit 
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Fig. 1 Typical street. 
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vehicles to negotiate the turn without the need 


for backing 

When residential development occurs along 
major streets and other highly traveled traffic 
arteries, special consideration muat be given to 
its design. Lots should not front directly on OF 
have direct access to such streets (Fig. 74). 
When this occurs, the efficiency of these streets 
is reduced and they are no longer able to ade 
quately perform the function for which they 
were designed. This problem can usually be 
solved by either building 4 marginal access 
street (Fig. 7b) oF backing the lots up to the 
major street (Fig. 7c). The marginal access 
street provides frontage for the individual lots 
and greatly reduces the number of points of 
access to the major street. When the land- 
scaped buffer strip is provided between the 
marginal access street and the major street, the 
traffic noise will be reduced and a more private 
environment created. Unless care is taken In 
designing the marginal access street, it may 
cause more traffic conflict at its entrances and 
exits than it is intended to solve. By maintaining 
a minimum safe distance between these 
entrances and exits and other intersections 
most of this traffic conflict can be avoided. 

In cases where lots can be backed onto a 
major street, the land-use conflict can be 
reduced by requiring a landscaped buffer zone 
between the major street and the rear property 
line. In addition, a fence along the rear property 
line can provide for more privacy and a safer 
backyard. 

Intersections are another important element 
of street design. When improperly designed, 
street intersections become potential traffic 
hazards. Streets should intersect at right angles 
(Fig. 9) and not at acute angles (Fig. 8). The cen- 
terlines of offset street intersections should be 
far enough apart so that traffic is deterred from 
cutting diagonally across them. Intersections 
should occur on straight sections of street 
instead of on curves, and should have gentle 
grades rather than steep slopes. Four-way 
intersections should be avoided except at the 
crossing of collector or major streets where 
traffic-control devices are utilized. 

The blocks that make up a subdivision are 
inherently related to the street patterns. 
Although the number of intersections should 
be kept to a minimum, it is necessary to limit 
block length in order to permit adequate vehic- 
ular and pedestrian circulation within the subdi- 
vision. In situations where excessive block 
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lengths are unavoidable, such as under unys 

topographic or drainage conditions, g fahes 
way or easement for pedestrians should be a 
vided across the block to break up its ceca 
langth. one 

The lot layout and street arrangement in 
gubdivision are so closely interrelated that ‘ 
cannot be planned without considering ne 
affect on the other. Once the general lot ee 
and dimension requirements have been dates 
mined, a street system can be dasigneg : 
allow for the development of a desirable |ot le ) 
out. In order to create a desirable hone site Ma 
can be developed economically, several ees 
must be considered and certain general sha. 
ples adhered to when lots are being laid our si. 

Good trees and other desirable natura 
growth should be preserved and the armouny - 
grading kept to a minimum. Generally, jt s 
preferable for the lot elevation to be somewhat 
higher than that of the abutting street. The 
grade between the street and the house fore. 
tion on the lot should not be excessive but 
should be enough to provide good surtace 
drainage to the street and subsequently to ‘ 
storm drainage system. Each lot should provide 
a desirable building site that allows adequate 
space for side yards and a driveway. It shoujig 
be deep enough to allow for proper Building 
setback and provide some space for outdoor 
activities. 

The size and shape of the individual Jot jis 
often influenced by the type and size of 
dwelling contemplated for the development. 
This is especially true when the subdivider is 
also the home builder. Rectangular lots are gen- 
erally the most usable. However, topography, 
street layout, and the shape of the original par- 
cel often necessitate creation of lots that are not 
rectangular. When this occurs, odd-shaped lots 
with excessive jogs and corners should be 
avoided (Fig. 10). Whenever possible, side lot 
tines should be perpendicular to straight streets 
or radial to curved streets (Fig. 11). Corner lots 
that are too small do not provide an adequate 
building site (Fig. 12). Generally, corner lots 
should be larger than interior lots to allow for 
required setback from each street and provide a 
more usable backyard (Fig. 13). 

When developing an odd-shaped parcel o 
land fronting on an existing road, creation of 
excessively deep lots should be avoided (Fig. 
14). Use of a short cul-de-sac street can often 
facilitate development of the parcel into more 
desirable lots (Fig. 15). 
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Fig. 2 Provision for future street extension. Fig. 3 Use of stub street or "eyebrow." 
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Fig. 4 Arectangular or grid street pattern. Fig. 5 A loop street. 
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Fig. 7a Th ctlyona Fig. 7b Use of a buffer sirip and marginal access =‘ Fig. 7c Use of a buffer strip when backing lots on 
major sreat Is undesirable, eo street is more desirable. a major street is desirable. 
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sANNAGE AND STREAMS 


pdivision site that is traversed by a small 

. e way or a small stream often requires 

ial consideration. A small stream may 
as tate a different treatment from that used 
\| drainage way. The lots should be 

4 out $0 that the drainage way will not be 
aid “he center of the lot (Fig. 16a). More desir. 
ee and usable lots (Fig. 166) can be created by 
ne the side lot line follow the center of the 
arainege way and by providing an adequate 
easement on each side of this line for drainage 

yrposes. The lot width should be increased to 
allow for the easement and still provide a suit- 
able building site. When a small stream tra- 
verses @ Subdivision site, desirable lots can be 
-reated by providing a drainage right-of-way or 
easement on each side of the stream and back- 
ing the lots up to it (Fig. 16d). This treatment 
tends to preserve the stream bed in its natural 
state, provide continuous public or private 
open space, and eliminate the need for costly 
and undesirable driveway culverts that would 
be required if lots were fronted on the stream 
(Fig. 16c). 

The development of a desirable street 
arrangement and lot layout is essential if the 
subdivision is to become an asset to the com- 
munity. However, this alone is not enough. 
Adequate street improvements, utilities, and 
drainage facilities must be installed and certain 
community facilities provided. 
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Fig. 16c Undesirable design. 
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Fig. 16d More desirable design. 
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CONTROLLING THE COST OF 
IMPROVEMENTS 


shoe pl aes ble cheer 
Gialonu: Ita oes provements in their subdi- 
been used and si orange of design have 
tion maintained at sl earn ae 
ipkean wil eb t % Original cost and annual 
ten. cule er the long run, prove cheaper 

G original costs by inadequate 
design and construction. A low-cost street base 
and pavement, while reducing the developer's 
cost for an improved lot, will last only a few 
years, and the new taxpayers will join in paying 
the costs of future reconstruction or expensive 
annual maintenance. 

The subdivider's provision of street lights, 
fire hydrants, fire alarm boxes, trees, and other 
items can be referred to the local officials 
involved for their approval. Private utility mains 
should be approved by the companies that will 
provide the service. 

Many subdivision layouts are not carefully 
designed to ensure the most economical provi- 
sion of street improvements. In fact, many plan- 
ning boards have redesigned layouts to cut the 
length of street without sacrificing lots, a fact 
that points up the usefulness to the developer 
of obtaining experienced design assistance. 
Specific examples of uneconomic layout 
include excessive street pavement due to short 
blocks, excessive road construction costs due 
to steep grades requiring cuts, poor lot layouts 
resulting in unsalable lots such as corner lots 
too small, odd-shaped lots without a good 
building site, and the improper use of wet area, 
rock area, or land otherwise poorly suited to 
development. 

Experience indicates that time and money 
spent, by both developer and planning board at 
the beginning of a development, on experi- 
enced technical assistance and complete site 
analysis will save money during construction 
and after completion. Rigorous application of 
the proper standards for improvements will 
return dividends in lower maintenance costs, 
greater contentment among the new residents, 
fewer burdens on the local municipal budget 
for the improvements finally needed, and a 
quality of development that will show higher 
and more stable tax values. 


CONTROLLING MAINTENANCE 
COSTS 


Proper layout of the new subdivision will obtain 
the most value for the least amount of street. 
This will reduce overall street maintenance 


costs—such as resurfacing, Snow plowing, 
street cleaning, catch basin cleaning, hydrant 
and street light service, to name 4 few. Other 
direct savings will accrue to delivery vehicles 
through a reduction of the length of trip. 
Garbage and rubbish collections are similarly 
affected. In addition to street length, street 
grade will affect maintenance and servicing 
costs. Steep grades can force heavy vehicles to 
take circuitous routes, and can cause hazards 
amounting to virtual road blocks during adverse 
weather conditions. The cumulative savings by 
individuals from proper layout can amount to 
an impressive sum over a period of years. 


PRELIMINARY PLAT 


Experience indicates that it is generally not 
advisable for the subdivider to attempt to pre- 
sent a fully completed subdivision plat to the 
planning board before submitting a less 


detailed (and less costly) preliminary map for 


the board’s review. There are usually changes 
needed after the subdivider and board go over 
the proposal, and making these changes at the 
preliminary stage can save costs. Because of 
this, a “preliminary plat” procedure is specified 
in many regulations. Town law makes provision 
for a town planning board to continually 
approve, with or without modifications, or dis- 
approve a “preliminary plat.” 

At this preliminary stage, the subdivider is 
usually expected to present a carefully worked 
out plan for the development of the site but is 
not required to finalize this in expensive draw- 
ings. The preliminary plat (Fig. 18 on p. 146) 
should be at a suitable scale with accurate 
drafting so that all the characteristics of the 
final plat can be anticipated. Many boards 
require considerable supplementary data at 
this stage in addition to the developer's plan. 
Some of these supplementary requirements 
may be: 

1. Affidavit by owner consenting to the appli- 
cation and submitting proof of ownership 

2. Locational sketch showing how the pro- 
posed subdivision fits into the area around it 

3. Preliminary plans and specifications for 
road construction, drainage, utilities, and other 
improvements 

4. Temporary stakes along centerlines of 
roads to facilitate board’s field inspection 

5. Comments by health department officials 
on feasibility of water supply and sanitary 
wastes disposal 

6. Comment by county, state, and federal 
agencies relating to public rights-of-way and 
sites for public development where applicable 





Because of the detailed nature of thie 5 
formation required for the consideration in- 
preliminary plat, many regulations off Of a 
“preapplication conference” procedure ie a 
dividers where they are given opportunin © 
discuss the project with the board in ed to 
determine its requirements before en aes 6 
technical help. This is a practical feces 
where the project is a large one or wher SSity 
developer is new in the community. Figur the 
on p. 145 shows a preapplication sketch . Ms 
by a subdivider when discussing a project wnw 
the planning board, and suggested papa, 
tions and additional requirements were n A 
thereon by the board. Oted 

The action of the planning board, after ; 
review of the subdivider’s Preliminary hah 
should be such as to avoid any inferenes 4 
the subdivider has, in fact, received approva| ze 
a plat, since this can be given only after a ar 
lic hearing as required by law. ' 

It is recommended that the board's actio 
including any changes it deems nacéesen, 
before its final approval, be given to the ae si 
vider in writing and be entered in its record i 
written communication from the board to the 
subdivider is the most practical method of 
assuring that all parties have a clear under. 
standing of the board’s position at this stage. 

For example, in taking action on the prelimi- 
nary plat shown in Fig. 18, the planning board 
granted “conditional approval” subject to elim- 
ination of the four-way intersection by use of 
cul-de-sac and satisfactory adjustment of the 
lot layout. 


HEALTH DEPARTMENT APPROVAL 


Prior to the preparation of a final subdivision 
plat drawing, the applicant should check its 
design with the appropriate health department, 
so that the plat presented to the planning board 
for its approval will also be acceptable to the 
health officer and thus be suitable for filing with 
the county clerk. 

Health officers recommend that subdividers 
engage engineering assistance for advice on 
the water supply and sewerage aspects of land 
proposed for development. In turn, engineers 
are encouraged to discuss their projects with 
the district health engineer prior to the prepara- 
tion of detailed plans, since health require- 
ments often necessitate changes in proposals, 
particularly with respect to the size of lots when 
individual sewerage systems are involved. 

lf water supply, other than a well for each lot, 
is proposed, the developer may need the 
approval of a local water district, or county or 
state authorities. 
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THE SUBDIVISION PLAT cha oni have been met, subdividers are that required for the preliminary plat), an affi- 
; ready to apply for final approval of the project davit of ownershi d f ap- 
iminary plat h ; of. p, and the payment of ap 
arer the preliminary plat has been brought into —_—At this stage, many localities require a formal __ plication fees. Figure 19 on p. 146 shows a 


acceptable shape and health department req. 


application (which may be supplementary to subdivision plat. 
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Fig. 17 A preapplication sketch of a subdivision with the planning board's review comments added. 
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Fig. 19 A subdivision plat. 


pISCOURAGE HEAVY THROUGH 
TRAFFIC 


Minor streets should be so arranged as to make 
fast through travel impossible. Rapidly moving 
traffic on local residential streets results in an 
undue number of accidents and also unneces- 
sarily increases the cost of pavement construc- 
tion and maintenance. 

The mixture of local and through traffic on a 
residential street creates a condition that tends 
toward 2 doubtful policy as to land use and 
neighborhood growth. Where lots have unlim- 
ited and direct access to a heavy traffic street 
there is a constant threat that the restrictive 
covenants and zoning ordinance may be bro- 
ken down by pressure to convert detached 
dwelling lots into income properties. 

The illustration at the left in Fig. 1 shows poor 


street planning that results in unfavorable con- 


ditions. 


PLAN FOR EXTENSION OF MAJOR 
STREETS 


in the development of a large subdivision, the 
relationship of the tract to the master city plan 
of acommunity, if such exists, should be ascer- 
tained. It is obvious that proposed major 
streets, transportation, recreation, and public 
utilities should be considered in planning a new 
segment of the city. 

Where no official plans exist, however, provi- 
sions should be made for projecting major 
streets through the subdivision that now end at 
the boundary of the tract. 

When maior traffic streets are not planned as 
part of the subdivision, lots may be sold and 
houses built in the path of a future trafficway. 
Either the development of a through street is 
blocked or opening of the street later is an 
unnecessary expense. 


TRAFFIC SHOULD FLOW TOWARD 
THOROUGHFARES 


When traffic does not flow toward main thor- 
oughfares, it causes an unnecessary use of 
local streets in order to reach the main traf- 
ficeways. This excessive use of residential 
streets causes an added expense of pavement 
construction and maintenance. Local streets 
that carry unnecessary traffic form definite haz- 
ards to pedestrians and children. 

The street design of a subdivision should be 
carefully planned to provide for all traffic 
demands and at the same time create a street 
arrangement that will make an attractive neigh- 
borhood. This will generally produce fewer 
streets than one that cuts up the land into 
numerous rectangles without consideration of 
proper traffic routing. 

A monotonous street system of this type is 
generally extravagant, producing more streets 
than are needed. 


MINOR STREETS SHOULD ENTER 
MAJOR STREETS AT RIGHT ANGLES 


Streets should intersect each other as nearly at 
right angles as is practicable, and the number 
of streets converging upon a single point 
should be kept at a minimum. All minor streets 
approaching a major thoroughfare at acute 
angles should be turned so that for a distance 
of about 100 ft they will be at right angles to the 
major street. 

When minor streets join 4 thoroughfare at 


raking angles, visibility is greatly impaired for 


both motorists and pedestrians. Drivers are 
also tempted to turn in and out of such streets 
without greatly reducing their speed. 

The sketch plans at the left illustrate how haz- 
ardous traffic intersections can be improved by 
correct plotting to obtain streets crossing at 
right angles. 


AVOID PLANNING OF DEAD-END 
STREETS 


The practice has been, in the past, to place 
dead-end streets against railroad rights-of-way, 





Fig. 2 
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Fig. 4 
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DESIGN CONSIDERATIONS OF SUBDIVISIONS 


open country, or some other permanent or tem: 
porary barrier. This should be avoided. The 
remote possibility, in many cases, of dead-end 
streets connecting with future streets In an 
adjoining tract has resulted in blighted property 
in that particular locality. 

When there is a possibility of the street going 
on through, at some future time, the lot at the 
end of the street may be reserved for a given 
time and not sold or built on. If it develops that 
the street connection will not be necessary, the 
lot can become a building site and complete the 
design of the neighborhood. When conditions 
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make it impractical to avoid 

| 8 dead-end street, j 
eli be terminated by a turnaround. This cir 
cle should have a diameter of at least 100 ft and 


be at least the depth of 
; one | 
ary line of the tract. ot from the bound- 


STREETS SHOULD FIT 
OF IRREGULAR LAND nS 


lil ground levels of a tract vary consider- 
y, streets should be laid out to conform to 
natural conditions. Observations as to high and 





low ground are often adequate to determine 
the location of streets. If the land is rough, a 
topographical map should be made to obtain a 
complete representation of ground conditions. 

Streets laid out to fit the contours of the land 
will avoid excessive grades and reduce construc- 
tion cost. A subdivision plan based upon the 
topography of the site not only makes possible a 
better-designed development but also makes the 
installation of utilities more economical. 

In locating streets, consideration should be 
given to the size and shape of lots and blocks in 
order to obtain the best use of the land. 


-<" 
ee 
‘ 
ty -.ene —— 


PCT 
Ulta 


SHORT BLOCKS ARE NOT 
ECONOMICAL 


Figures 7 and 8 contrast two types of local 
street design—one an example of the rigiq aria 
iron pattern, the other planned to meet the 
requirements of local access and circulation ° 

Short blocks increase initial constructio 
costs because of the large number of ease 
streets, and also increase traffic hazards aa 
travel time through such districts. In the plan at 
the right better-shaped lots are secured and 
those facing the state highway are protecteq b 
a park strip. This plan also provides g local 
shopping center and a school site. 

The platting of suburban residential blocks 
up to 1300 ft in length by two lot-depths wide 
bounded by streets that are adjusted to topo. 
graphic and traffic requirements, is recom. 
mended as being most economical. 


LONG BLOCKS REQUIRE 
CROSSWALKS NEAR CENTER 


The use of crosswalks through long blocks to 
afford more direct access to nearby community 
facilities is desirable because of the appeal and 
convenience that is lent to otherwise remotely 
situated residential lots. Such pedestrian ways 
near the middle of all blocks exceeding 1000 ft 
in length are recommended. 

When a nearby shopping center, school, or 
park is so located that a large number of resi- 
dents of a neighborhood are forced into cir- 
cuitous routes in order that they may reach 
their destination, it is often desirable to provide 
crosswalks in shorter blocks—those over 750 ft 
in length. This often brings the playgrounds or 
grocery store as much as a % mile nearer in 
walking distance to the doorsteps of many 
homes. 


PLAN COMMERCIAL SITES WHERE 
NEEDED 


Local shopping centers are definite assets to 
a community. They should be located within 
convenient and safe walking distance for the 
residents and designed to afford adequate off- 
street delivery and parking facilities. 

Commercial structures should be concen- 
trated at suitable centers adjoining a major 
thoroughfare and be accessible by way of local 
connecting residential streets. They should 
be designed together as a group and not as a 
series of unrelated separate stores. 

To ascertain the amount of land needed for 
commercial use in a community, such factors 
as estimated per capita sales and the volume of 
business per store unit must be analyzed in 
determining the kind and number of stores that 
the neighborhood can profitably sustain. 


PROVIDE SCHOOL AND CHURCH 
SITES 


If a subdivision is large enough to warrant the 
consideration of all community requirements, 
locations should be provided for schools and 
churches. These sites should be centrally located 
for the convenience of all property owners and 
citizens in the vicinity. Adequate space should be 
provided for the parking of automobiles without 
interfering with private parking needs of those 
living near the school and church. 

These buildings produce 4 favorable 
impression as to the stability of a commun'ty 
and therefore should form one of the early 
demonstrations of neighborhood growth. The 








‘on of convenient sites for such facilities 
; ,chools. churches, and local shopping cen- 
i will go far in increasing a subdivision’s 


galability: 


aks ARE A DEFINITE 
POMMUNITY ASSET 
Rough wooded areas that are difficult to de- 
yelop into economical dwelling sites are often 


well adapted for recreational use. Enhanced 
adjoining property values may exceed the cost 
of developing and dedicating such public open 
spaces. A well-located park also may offset the 
sales resistance of remotely situated lots and 
render the entire tract more marketable. 

Parks are 3 definite asset to a community. 
They are a proper place for children and adults 
to enjoy the outdoors with safety. They reserve, 
for all time, natural features that all property 
owners in the vicinity can enjoy. They are as 
important to neighborhood development as 
any other general feature. 

The improvement and maintenance of park 
areas should be handled in the same manner as 
street improvements and maintenance. 


PRESERVE NATURAL FEATURES OF 
SITE FOR IMPROVED APPEARANCE 


it is recommended that whenever possible all 
natural features of neighborhood should be 
preserved to add to the beauty of the tract. 

In many cases valuable tree growth has been 
cut down and knolls have been removed in 
order to fill in lower ground. Frequently this is 
an unnecessary expense and only results in the 
ruination of what might be a more valuable res- 
idential property. 

A more desirable neighborhood can be cre- 
ated when roads are located to fit the existing 
lay of the ground and placed in such a manner 
as to preserve, as far as possible, the native tree 
growth. The curving of streets to fit contours of 
the land and the saving of valuable trees add to 
the beauty of a development and reduce con- 
struction cost. 


DEEP LOTS ARE WASTEFUL 


Great depth in a residential lot generally does 
not increase its salability by virtue of its large 
area. This type of platting materially decreases 
the number of lots in a subdivision. Residential 
lots over 150 ft in depth are usually undesirable 
unless they are / acre or more in size. 

if consistent with economical land subdivi- 
sion, residential lots of 50 or 60 ft in width 
should not greatly exceed 130 ft in depth. Lots 
of from 100 to 120 ft in depth will usually be 
found satisfactory for single-family dwellings. 
Lot sizes should be arrived at only after a care- 
ful study of local conditions and by an analysis 
of the relationship between front foot utility and 
street construction costs and the value of unde- 
veloped land. 


PLAN LOTS OF ADEQUATE WIDTH 


The well-being of a neighborhood and the eco- 
nomic soundness of a project rest largely on the 
manner in which the land is divided into lots. 
The width of these units should not be 
reduced beyond a minimum consistent with 
building coverage, and light and air require- 
ments. Each developer should consider the 
question of lot width from the point of view of 
loca! regulations, the character and topography 


of the site, the type of dwellings contemplated, 
and the ratio of raw (unimproved) land costs to 
the linear front-foot costs of local public utility 
improvements. 

Practical building sites require lots at least 50 
ft wide to provide adequate side yards for light, 
air, driveways, and to avoid crowding. 


AVOID SHARP-ANGLED LOTS 


Lots that have sharp-pointed corners are waste- 
ful of land because the resulting wedge-shaped 
areas have little or no utility. Such lots also con- 
stitute poor building sites. 
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Sharp-angled lots can be avoided by plan- 
ning streets to intersect at right angles and by 
making side lot lines perpendicular or radial to 
street lines. 

In the adjacent sketches are contrasted an 
extravagant—though not unusual—type of sub- 
division plan and a suggested revised design 
that has 40 percent less street area, better-sized 
and shaped lots, and eliminates hazardous traf- 
fic intersections. 

Attention also is directed to the manner in 
which deep lots are backed against the highway 
bounding one side of the tract, thus permitting 
all houses to face into the subdivision. 
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PLAN WIDER CORNER LOTS 


Every residential lot within a neighbor 
should be sufficiently spacious to provig 
area on all sides of the space to be covere 
dwelling. Because of the special require 
imposed upon corner lots by reason of Neca 
sary setbacks from two streets, it is rego S- 
mended that corner lots be given extra wj Pidle 
least to the extent of the additional side as 
demanded by the side street setback require 
ment. In the case of a normal corner lot with ; 
side yard requirement of 15 ft, the width shouts 
be 10 ft wider than interior lots. 

Regulations establishing minimum buildin 
line setbacks on the front, sides, and rear : 
dwellings must be considered by the subdi- 
vider at the time lot lines are established. 
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MAKE LOT LINES PERPENDICULAR 
TO STREET 


In order that maximum use be obtained from all 
lots, it is suggested that the lot lines be kept per- 
pendicular or radial to street lines. When this ig 
not done, there is a tendency to build houses on 
lots so that the sides of the houses are paralle| 
with the side lot lines, This creates an unattrac. 
tive sawtooth arrangement and many times 
causes the front of one house to face into the 
side or rear of a neighboring house. 

lf a maximum use is to be made of every 
square foot of the lot area, it is important that 
the lot be well shaped. If lines are not kept per- 
pendicular to the street, sharp-angled corners 
will result. These are difficult to utilize and give 
the area an undesirable appearance. 


PLAN LOTS TO FACE DESIRABLE 
VIEWS 


In laying out a subdivision the planner should 
take advantage of any natural or created beauty 
spot. Whenever possible, lots should be so 
faced that houses will look out over the park 
rather than face on side streets. 

Developers should give consideration to the 
arrangement of lots so that the proposed 
dwellings will not overlook neighboring rear 
yards, face undeveloped and restricted prop- 
erty, or be exposed to the adverse effects of 
heavily traveled streets and adjacent noncon- 
forming land uses. 

Each lot within a new subdivision should not 
only constitute a good house site but also be so 
planned as to size, shape, and orientation that it 
takes full advantage of such desirable natural 
features as views, the slope of the land, sun- 
light, prevailing winds, shade trees, and adjoin- 
ing public spaces. 


PROTECT LOTS AGAINST ADJACENT 
NONCONFORMING USES 


Residential lots should be arranged so that they 
will not be seriously affected by a nonconform- 
ing use of adjoining property. Objectionable 
properties can be blocked off by screen plant 
ing, or the lots backed against the nonconform- 
ing land so that houses built on them front 
away from the objectionable use. It is sug: 
gested that where possible the subdivision 
boundary line be along the rear of a lot rather 
than the center of a street. . 

The appearance and value of a building site 
are improved when it faces a similar site across 
the street. Correct location of lots, well-drawn 
restrictive covenants, and zoning ordinances 
are a protection against the blighting influence 
of adjoining nonconforming property uses. 
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PROTECT RESIDENTIAL LOTS 
AGAINST MAJOR STREET TRAFFIC 


When residential lots are located on a major 
thoroughfare, it is Suggested that the through 
traffic be separated from local service by a 
planting strip about 20 ft wide. 

An 18-ft local service roadway should be 
located inside of this planting protecting the 
residences against the noise and dust of traffic, 
and lessening the street dangers to children. 
increase in the desirability of the lots will offset 
the cost of added street width, and the planting 
of trees and shrubs will add to its attractive- 
ness. 

In the past it has been the custom of develop- 
ers of subdivisions to set aside all property on 
main thoroughfares for business or apartments 
because of the belief that a major highway was 


not a suitable place for a private dwelling. The | 
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the rigid and monotonous layouts of streets, 
the use of “butt” lots, and the subdividing of 
the wooded lakeshore, as shown in Fig. 21, 


Playground 


result has been spotted developments with | | 
many vacant lots. Bad 2 | ale = 
An excessive amount of street construction, “Major thoroughfare—— Bad 
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objections, and every lot has been made a 
desirable building site. Although this plan pro- Good 
vides fewer lots, the changes permit a greater 

financial return and quicker sales for the devel- 
oper and a better investment for the buyer. = ry 

The subdivision in Fig. 23 provides 101 desir- 
able building sites. A majority of the houses 
face east or west and will therefore receive sun- 
light into their front rooms at some time during 
the day. In the preparation of the platforrecord- _—‘ Fig. 19 
ing, lots should be numbered consecutively 
throughout the entire tract. 

The street plan is adapted to the topography 
and provides for surface water drainage. 
Although the numbeft of entrances from the 
major thoroughfare is limited, the street pattern 
facilitates the flow of traffic from the principal 
approach. Curved streets create greater appeal 
than is possible in a gridiron plan. Blocks up to 
1200 ft long are desirable and reduce expense 
for cross streets. This subdivision does not 
require its own system of major thoroughfares. 
However, recognition is made of the present 
and planned roadway pattern of the city in 
which it is located. 

A subdivision of this size does not require 
provision for complete community facilities, 
such as stores, schools, and churches neces- 
sary in a larger neighborhood. 

Complete information regarding the site and 
its relation to the town or city of which it is part 
is essential to the planning of a desirable resi- 
dential neighborhood. Not only is it necessary 
to have a closed, true-boundary survey, but 
also complete topographical data, including 
locations of existing trees that might be pre- 
served. The capacity of storm and sanitary sew- 
ers should be known. The adequacy of a safe 
water supply system and the existence of other 
essential utilities, and of transportation facili- 
ties, are important factors. 

Residential subdivisions should be located 
where they will not be adversely affected by 
industrial expansion and other nonconforming 
uses. They should be in the trend of residential 
development of similar types of homes. To fur- 
ther assure stability, residential areas should be 
safeguarded by recorded protective covenants, 
and the establishment and enforcement of @ 
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Fig. 21 Typical subdivision patiern. This type of 
subdivision pian is marked by excessive amounis 
of street construction, lots blocking the shoreline, 


Fig. 22 Revised pattern. This revised plan, 
though of fewer building lots, provides amenities of 


zoning ordinance governing the use of the 
property and surrounding areas. 


and no open space. 


betterbuilding lots and preservation of the shore- 
line in community open space. 
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Legend 
1. 15-ft easement for 
Provide protection from 
2. 10-ft walk eas 


Planting screen to 
nonresidential use. 


ement gives access to 
school. 

3. Cul-de-sac utilizes odd Parcel of land to 
8dvantage. 

4. Turnaround right-of-way 100 ft in 
diameter. 


5. Street trees planted 
apart where no trees exist. 

6. Additional building setback improves 
Subdivision entrance. 

7. Street intersections 
duce hazards. 


8. Lot side line centered on street end to 
avoid car lights shining into residences. 


9. Residences opposite street end set back 
farther to reduce glare from car lights. 


approximately 50 ft 


at right angles re- 


Fig. 23 
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10. Three-way intersections reduce hazards. 

11. Property lines on 30-ft radii at corners. 

12. Lot lines perpendicular to street right-of- 
way lines. 

13. ‘Eyebrow’ provides frontage for addi- 
tional lots in deeper Portion of block. 

14. Secondary roadway eliminates hazard of 
entering major thoroughfare from individual 
driveways. 

15. Provision for 
undeveloped. 


16. Neighborhood Park located near center 
of tract. Adjacent lots wider to allow for 15-ft 
Protective side line setback. 

17. Pavement shifted within right-of 
preserve existing trees. 

18. Above-ground 
easements, 

19. 


access to land now 


-way to 
utilities in rear line 


10-ft walk easement provides access to 
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park. Adjacent lots wider to all 
tective side line setback. 

20. Variation of buildin 
Street creates interest. 

21. Screen Planting gives Protection from 
noise and lights on thoroughfare. 

22. Lots backing to uncontrol 
greater depth for additional prote 

23. Low planting at street int 
mits clear vision. 

24. Wider corner lot 
setback on each street. 

25. Platting of block end to avoid siding 
Properties to residences across Street. 

26. Lots sided to boundary street where land 
uS® ACrOSs street is nonconforming. 


Ow for 15-f+ pro- 


9 line along Straight 


led land given 
Ction. 
ersections per- 


permits equal building 


SUMMARY COMPARISONS 
pyblic Cul-de-Sacs 


TABLE 1 Cost Comparisons—Single-Family Detached 


COMPARISON OF TYPICAL CUL-DE-SAC DEVELOPMENT 
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Typical Zero if 
standards lot line | 
= 2.75 4 4 5 
a — - —~ — = ae eee | 
Clearing and grubbing $ 452 $ 350 $ 381 $ 330 Ny 
Grading streets 332 276 392 257 +4 
Street pavement 593 498 731 459 4) 
Storm drainage 854 611 619 583 } y | 
Sanitary sewer 943 827 923 801 
Water distribution 552 468 531 447 
Curbs and gutter 679 701 679 657 
Drivewsys 760 700 700 500 
Sidewalks 272 208 212 188 
Street trees 366 306 306 294 
Grading/seeding 1,157 741 768 523 
Totals $6960 $5686 $6242 $5039 
Percent of 4 dwelling units per acre, typical standards plan 112 91 100 81 
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TABLE 2 Quantity Size Comparisons—Single-Family Detached 


eee. 





Typical Zero 

standards lot line 

2.75 4 4 5 | 

Square feet per unit 2,500 2,000 2,000 2,000 

Average lot size, ft” 14,363 9,611 9,675 7,390 

Off-street parking 4 4 4 2+ | 
Minor street width, ft 20 20 30 20 
Minor street right-of-way, ft 28 28 50 28 
Street pavement per dwelling unit 1,268 1,066 1,566 986 
Linear feet of street per dwelling unit 61 51 51 49 
Curbs and gutters per dwelling unit 93 96 93 90 


06S 


Typical Standards | | 
Net Density 1) 








5.0 Zero Lot Line 
Net Density 


4.0 Wet Density 
Fig. 1 153 
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TABLE 3 Cost Comparisons—Single-Family/Attached 
Duplex Duplex Triplex ae a 


5 7.25 6 
Clearing and grubbing $ 332 $ 253 $ 296 $ ap 
Grading streets 198 160 183 arn 
Street pavement 356 287 ra pe 
Storm drainage 471 426 = oe 
Sanitary sewer 711 633 an 
Water distribution 375 321 pp si 
aoe 496 20S«320 398 
ivew 
Sidewalks 156 120 144 104 
Street trees 216 180 204 150 
Grading/seeding 594 _ 331 __ 486 312 
Totals $4275 $3433 $3664 $3138 
68 55 62 50 


Percent of dwelling units per acre, typical standards plan 


TABLE 4 Quantity/Size Comparisons—Single-Family/Attached 








Duplex Duplex Triplex Quadplex 

5 7:25 6 8.25 

Square feet per unit, ft? 2450 2200 1800 900 
Average lot size, ft’ 7854 4888 6375 4628 
Off-street parking 4 2+ 2 2 
Minor street width, ft 20 20 20 20 
Minor street right-of-way, ft 28 28 28 28 
Street pavement per dwelling unit 761 615 715 535 
Linear feet of street per dwelling unit 36 30 34 25 
68 55 63 47 


Curbs and gutters per dwelling unit 





6.0 Triplex 
Net Density 





5.0 Duplex 
Net Density 


—- 


10% 


7.25 Duplex 
Net Density Net Density 
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plan Efficiency 


TABLE 5 Cost Comparisons of Four Dwelling Units per Acre Plans 
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Typical 
Public Public Public standards 
ae = . : cul-de-sac eyebrow street cul-de-sac 
Cleaning and grubbing $ 350 $ 373 $ 339 $ 381 
Grading streets 276 416 226 392 
Street pavement 498 787 453 731 
Storm drainage 611 997 763 619 
Sanitary sewer 827 959 749 923 
Water distribution 468 558 414 531 
Curbs and gutter 701 861 533 679 
Driveways 700 660 650 700 
Sidewalks 208 268 272 212 
Street trees 306 390 288 306 
Grading/seeding 741 733 706 768 
Totals $5686 $7002 $5413 $6242 
Percent of typical standards cul-de-sac 91 112 87 100 
TABLE 6 Quantity/Size Comparisons of Four Dwelling Units per Acre Plans 
, Typical 
Public Public Public standards 
cul-de-sac eyebrow street cul-de-sac 
Square feet per unit 2000 2000 2000 2000 
Average lot size, ft’ 9611 9200 9425 | 9675 
Off-street parking 4 4 4 4 
Minor street width, ft 20 20 26* 30 
Minor street right-of-way, ft 28 28 40* 50 
Street pavement per dwelling unit 1066 1672 943 1566 
Linear feet of street per dwelling unit 51 65 36 51 
Curbs and gutter per dwelling unit 96 118 a3 93 


*Subcollector street dimensions. 
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Fig. 3 
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TABLE 7 Co 
St Comparisons of Four Dwelling Units per Acre Plans Auto 
Commons . 





Private ouirt court 
ee court an es 
Clearing and grubbing ~~ § 386 en 16 

rading streets 326 a 

tha Pavement 696 ee 0 
rtealh drainage 766 808 991 
itary sewer 1133 963 579 
Water distribution 702 se 861 
cre an utr 7 ‘0 : 
Sidewalks 500 i iss 
Street trees 152 a7 
Grading/seeding 860 _/51 ee 
Totals $6272 rn ai 


Percent of typical standards cul-de-sac 100 


TABLE 8 Quantity/Size Comparisons of Four Dwelling Units per Acre Plans 
Private Commons Auto 





court court court 
Square feet per unit 2,000 2,100 2,100 
Average lot size, ft’ 10,875 9,114 844 
Off-street parking ‘ 4 4 
Minor street width, ft 18 20 20 
Minor street right-of-way, ft 20 98 130 
Street pavement per dwelling unit 1,470 1,622 1,881 
38 76 81 


Linear feet of street per dwelling unit 
Curb and gutter per dwelling unit 70 150 118 








Commons Court Auto Court 
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|-de-Sac VS. the Court 

















Cu 
ABLE 9 Cost Comparisons of Plans 
Zero lot line Triplex 
oe 8/court 5/cul-de-sac 7.25/court 6/cul-de-sac ( 
ome - ——— a (| 
Clearing and grubbing $ 216 $ 330 $ 237 $ 296 
Grading streets 197 257 204 183 i, 
Street pavement 422 459 364 333 
storm drainage 490 583 396 421 iT 
Sanitary sewer 817 801 697 669 ) 
Water distribution 417 447 381 348 4 
Curbs and gutter 540 657 445 460 
Driveways 400 500 500 320 
Sidewalks 168 188 156 144 
Street trees 168 294 156 204 
Grading/seeding 277 523 298 486 
Totals $4166 $5039 $3834 $3864 
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TABLE 10 Quantity/Size Comparisons of Plans 


Zero lot line Triplex 
8/court 5/cul-de-sac 7.25/court 6/cul-de-sac 
Square feet per unit 1200 2000 1800 1800 
Average lot size, ft? 4299 7390 4583 6375 
Off-street parking 3 2+ 2 2 
Minor street width, ft 20 20 18 20 
Minor street right-of-way, ft 24 28 20 28 
Street pavement per dwelling unit 986 915 785 715 
Linear feet of street per dwelling unit 42 49 39 34 
Curb and gutter per dwelling unit 74 90 61 63 
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Zero Lot Line 
5/Cul-de-sac 
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TABLE 11 Cost Comparisons of Plans 


5/cul-de-sac 
Cleaning and grubbing 


Grading streets . a 
Street pavement 356 
Storm drainage 471 
Sanitary sewer 711 
Water distribution 375 
Curbs and gutter 496 
Drive, ays 370 
Sidewalks 156 
Street trees 216 
Grading/seeding 594 

Totals $4275 


$ 253 
160 
287 
426 
633 
321 
402 
320 
120 
180 
331 

$3433 


Duplex plans 
7.25/cul-de-sac 


6.8 private court 


$ 249 
216 
413 
449 
781 
444 
627 
250 
188 
188 

371 

$4176 
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TABLE 12 Quantity/Size Comparisons of Plans 





5/cul-de-sac 


Duplex plans 


7.25/cul-de-sac 








Square feet per unit 2450 
Average lot size, ft? 7854 
Off-street parking 4 
Minor street width, ft 20 
Minor street right-of-way, ft 28 
Street pavement per dwelling unit 761 
Linear feet of street per dwelling unit 36 
Curb and gutter per dwelling unit 68 





2200 
4888 


2+ 
20 
28 
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30 
55 


6.8 Private court 


1800 
5000 
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18 
20 
889 
47 
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Duplex 
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Fig. 6 
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Duplex 
_7.25/Cul-de-sac 


BUILDING ARRANGEMENTS 


as buildings are first designed through a con- 
sideration of how they will ultimately fit into the 
site plan. site placement must be studied in 
detail. Some of the factors influencing the 
grouping of buildings are: 

s The shape and slope of the buildable land 
areas 

s The location of views and amenities 

s The density to be achieved 

s The character of the site's surroundings 
Buildings may be placed on one side (single- 
loaded) or both sides (double-loaded) of ve- 
hicular access courts. The coordination of 
buildings on a site may involve one or more of 
four basic configurations which will be dis- 
cussed in the following sections. Depending on 
the site’s locale, streets and alleys may deter- 
mine the site plan. Or existing streets or city 
blocks may serve as a formal site perimeter for 
newly designed interior court roads. On less 
constrained (often suburban) sites, buildings 
located on linear courts or in clusters become 
the primary planning approach. 


Single-Loaded Courts 


The single-loaded court works well with garage- 
court entry buildings on a site with a narrow 
buildable area. However, a lower density of 
houses is the typical result. This is acceptable if 
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Fig.1 The single-loaded court road. 
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housing prices are high enough to accommodate 
the increased raw land cost per unit and a large 
enough site development budget exists to prop- 
erly improve or preserve the across-court views. 
In more dense construction with multistory 
buildings, the single-loaded court road may be 
necessary to allow enough road frontage for 
adequate garage and/or parking. Where single- 
loaded courts are used with drive-under homes, 
homes may be designed with decks facing the 
green space beyond the pavement. 


Double-Loaded Courts 


A site planning technique to preserve open 
space and/or attain increased density will front 
buildings on both sides of a court road. Double- 
loaded courts concentrate buildings to disturb 
less of the site. The cross-court privacy prob- 
lems make green-space entry drive-unders with 
decks built over the garages a less desirable 
solution. Moreover, double-loading drive-under 
homes on a site may result in canyonlike garage 
courts. Where this is necessary, focusing living 
spaces (and patios or decks) away from the 
Paving area and other units is preferable. 
Double-loaded courts permit densities in the 
upper ranges of 6 to 11 units per acre with 
green-space entry buildings. Garage-court 
entry buildings with entries facing the paving 
would yield a somewhat lower density because 
of the less regimented building configurations 
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required for better livability. Buildable site area 
and site development economies are common 
reasons for double-loading roads. 

However, improper use or overuse of this 
planning method is a main source of the garage 
court syndrome. A land plan that places too 
many units off a given amount of court road 
magnifies the feeling of density. Even with an 
abundance of surrounding open space, the first 
visual impact of the homes may send away 
prospective home buyers. 

In urban infill areas, where the existing grid 
street pattern is fixed or inflexible ordinances 
force adherence to right-of-way and setback 
requirements, grid streets and alleys may be 
the only usable circulation system.- Even with 
less restrictive controls on development, the 
orientation of adjacent structures will deter- 
mine a building’s appropriate positioning, set- 
backs, and street system, fitting it to the 
existing streetscape. 

A somewhat larger infill site may provide 
enough interior open space for rear garages 
and parking courts. While street-sidewalk rela- 
tionships would be maintained typical to other 
homes, the open space in the center of the 
block would give an interesting visual contrast. 
Parcels surrounding the open space could then 
be developed in individual phases. This could 
both break the linear alley feeling and provide 
some room for an intensive amenity, such as a 
tennis court or developed play area. 
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Fig. 2 Double loading of the court roads to preserve open space elsewhere 


and increase unit density. 


Subdivisions and Land Planning 


BUILDING ARRANGEMENTS 





; 


















= 


i. 








' 
=e, 








| 
ease *, 
=I 

a | 

os a 














4a a ; 
aS Se 
| ate oa 
a wie 
eae 
Fig. 3 Increased density of 10.5 units per acre achieved by double-loaded courts and T turnarounds. Fig. 4 A small urban infill development maint 
ing setbacks and regular orientation to atiacen 


buildings. 


aa \ Dr 
Pee yt 


Fig. 5 A large urban infill site: maintaining the existing sidewalk/ouilding relationship but turning the 
alley into an open space and parking court area. 
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Lineer court roads are typically used on sloping 
<ites and best adapt to a narrow buildable land 
grea or to increased densities. With either a sin- 
gle- oF double-loaded form, minimum excava- 
tion occurs if the proper home types are used. 
again, the garage-court feeling may easily 
result if too high a density is used; building type 


variations May help to break this appearance. 
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Fig. 6 This site plan shows 27 buildings of 3 to 12 units place off a major collector. Small parking bays or 
garages break the row house feel of this linear plan. 
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Fig. 7 Alinear court will adapt to difficult terrain. 
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Problem No. 1: 


The garage-door 


streetscape 

This is what happens w 
tional single-family planning ; : 

medium-density situations, Instexe ' 
one house for every 100’ or so of fro : 
age, this project has two houses, in th 
form of duplexes, and a ney densit ; 
cight d.u. per acre. The result is a i 

itable canyon of Barage doors, at hth 
monotonous and at worst, when doo 
are left open, a showcase of all the inal 
that families keep in Barages. Th, 

drives are just long enough to provide 
guest parking, and the oveall result is 
that the automobile dominates the en. 
trances to the homes as well as the 
streetscape. 


hen Conven. 


Problem No. 2: 


Gasoline alley 

One of the most widely used schemes 
to relieve the above problem is what 
might best be called the back-alley 
plan. An example is shown at left. The 
front entrances to these townhouses 
have been completely separated from 
the automobile access; nicely land- 
scaped greenbelt lead from the street 
to the front doors, while on the other 
side of the units, garages open onto 
what might best be termed car service 
roads. 

But while the front entrances are to 
some extent improved, other problems 
are created. Streets are even bleaker 
than those in the plan above; wall-to 
wall garage doors and unrelieved road 
surface. Guests must approach the 
houses through these streets, and then 
they have an overly long walk, however 
altractive, to the unit entrances. Der 
sitv of this proiect: ten d.u. per acre. 


Saggred rnc front elevations — 


tthe plan at right—and indeed, all of © 


de fans here ond on the following 
based on Richardson's 

and Martin’s conviction that both 
vehicle storage and people entrances 


should be on one side of the unit, and 


living activities oriented to the 
with « density of 6% slag 
is not basically different from the 
ones on the page. But the 
stultifying too many garage 
Sais cncaly dettstdeed, acity 
offsetting the garages from each 
islands into the streets. These is- 
lands break up the canyon effect and 
also provide relatively unobtrusive 
once oe peticing 


Fig. 3 
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units face each other across the 
’ street. The result is a sort of single- 
loaded loop street with guest park- 
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scheme is illustrated by the section 
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LOTS PER GROSS ACRE 
in studying a site for a possible subdivision, a 
critical determination is the number of lots per 
acre and the amount of open space for streets 
and park areas. Figure 1 provides a quick 
means of determining the relationship of num- 
ber of lots per gross acre and percentages of 
open space. 
It is assumed that the site is level and entirely 
buildable with no steep slopes, marshy land, or 
other obstructions. 
W A 200 
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ross acre for varying lot sizes and percentages of open space in streets and parks. Method of using diagram: Start with 
= hs der eredlesinbh tr between them and read area of lot on A scale; choose value on P scale; lay straightedge between this value and deter- 
nina a Fhade sareatied answer on L scale. In example shown, W = 40 fi and D = 100 ft; hence A = 4000 ft’. With P = 40 percent, L = 6.5 lots per gross acre. 
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PUD 


Planned unit development (PUD) is a new way 
of designing residential neighborhoods that 
can provide a better environment for the people 
who live there and produce more profits for the 
developer and builder. 

Under this approach, the planning board may 
waive technical requirements, such as yard 
regulations and height restrictions, to permit 
dwellings to be built together in clusters, leaving 
substantial land areas in a natural state. In addi- 
tion, the governing body or planning board can 
grant bonuses of extra floor area to developers 
in return for good site plans or the provisions of 
common open space. 

Some of the advantages for people living in a 
planned unit development are: 

Larger houses for less money 

More choice of house types 

Preservation of natural features like ponds 
and trees 

Community recreation space 

Safe pedestrian ways and safer streets 

More conveniently located schools and 
shops 

Some of the advantages for the developer 

and builder are: 

Less land used for streets 

More efficient utility runs 

Better drainage, less grading and site 
preparation 

More varied house types that can reach a 
wider market 

More dwelling units and bigger houses 

The ability to include shops and stores 

The following outline explains the most sig- 

nificant provisions of the new approach and 
shows how these advantages can be obtained. 


Regulations that can be modified The plan- 
ning board may authorize the following modifi- 
cations to the zoning regulations, provided that 
the overall plan is satisfactory to the board and 
is not contrary to the master plan. 


Bulk regulations 

1. Floor area and dwelling units, rooms, or 
rooming units may be distributed without 
regard for zoning lot lines. 

2. Open sapce may be distributed without 
regard to zoning lot lines. 

3. Lot sizes may be reduced. 

4. Yard regulations may be waived within a 
development. 

5. Heigh regulations may be waived within a 
development, provided that regulations gov- 
erning the spacing of buildings are satisfied. 


Use regulations 

1. Convenience shopping, restaurants, and 
certain other types of consumer services may 
be permitted within residential areas, provided 
that the board is satisfied that they represent an 
amenity, and provided that the total area 
devoted to such uses is no more than 2 to 5 per- 
cent of the overall floor area permitted in the 
development. 

2. Outdoor swimming pools may be provided 
in the common open space, provided that their 
use is restricted to residents of the development 
and that the poo! is located at a reasonable dis- 
tance from the development’s boundary and is 
adequately screened from the street. 


Regulations that can be modified by special 
permit The planning board may grant special 
permits providing for minor variations in the re- 


quirements for front or rear yards, and in the reg- 
ulations governing the height of buildings, along 
the boundaries of a planned unit development. 


Bonuses given by special permit The planning 
board may grant bonuses of additional floor 
space to the developer for a good site plan with 
or without the provision of common open 
space. The bonus for a good site plan can be 
granted within the following limits: 

1. The required open space may be reduced 
by 10 to 20 percent. 

2. The required lot area per room, or the lot 
area required per dwelling unit, may be reduced 
by 5 to 10 percent. 

3. The allowable floor area may be increased 
by 5 to 15 percent. 


Larger Houses for Less Money 


A large portion of the price paid for a house 
really goes to pay for land. Land prices in urban 
areas can be as much as 10 times as high as 
they would be in a suburb. Since planned unit 
development permits the builder to offer 
houses on smaller building lots, a house in a 
development where this approach has been 
used could cost substantially less than a com- 
parable house on a larger lot. At the same time, 
the easing of yard restrictions in planned unit 
development permits the builder to construct a 
larger house than is now permitted on a con- 
ventional lot; so that a larger house, for less 
money, is a very real possibility under planned 
unit development. 


More Choice of House Types 


Where conventional development tends to pro- 
duce street after street of the same type of 
dwelling, planned unit development encour- 
ages townhouses, garden apartments, detached 
houses, and atrium houses, all of varying sizes, 
to be built in the same development. This 
means more variety of family size and income 
level in any given area, and allows families to 
move from one type and size of house to 
another without leaving their old neighborhood. 


Preservation of Natural Features 


Instead of developing a whole section with 
paved streets and narrow, fenced-in yards, 
planned unit development permits as much as 
30 percent of the land area to remain in its nat- 
ural state, while housing the same number of 
families as conventional development, some- 
times even more. This means that natural fea- 
tures, like ponds and rock outcroppings, as well 
as trees and streams, can be preserved near the 
places where people live. 

At the same time, all houses continue to have 
their own private open space, which may well 
be larger than conventional backyards. The 
land saved for open space is land that would 
ordinarily have been devoted to unusable side 
yards and unnecessary streets. 


Community Recreation Space 


Open space created by planned unit develop- 
ment can be used for recreation areas like play- 
ing fields and swimming pools, and there can 
easily be extra open space for schools and com- 
munity facilities. The new approach allows 
such facilities to be designed as an integral part 
of the residential neighborhood, instead of 
being in their own separate locations. 


Safe Pedestrian Ways and Safer 
Streets 


The community open space 
development can also be used 
trian greenways connecting 
schools and larger open areas. Su 
can be designed so that they Cross fe 
streets, providing safe routes fo, chilg 
walk to school, or play space. ren to 
The intersection of two conventional « 
iron” streets creates as many as 16 pot 
places where a collison can 
neighborhood loop streets pos 
unit development can have as few as th 
potential collision points. In addition, the ih 
distinction between through-traffic streets ea 
neighborhood streets made Possible st 
planned unit development provides a gener : 
safer traffic pattern, with fewer Cars thi 
more slowly, in the areas where people live : 
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More Convenience to Schools and 
Shops 


In conventionally zoned areas, shops can onl 
be placed in sections with commercial Zonin ; 
A planned unit development permits small 
groups of shops and restaurants in the middle 
of residential areas, giving the kind of conve- 
nience often found in the center of cities, but 
seldom in outlying residential districts. 

In addition, by placing a school adjacent to 
community open space, it is likely to be far 
more centrally located than would be possible 
under conventional conditions. 


Fewer and shorter Streets 


Developers in large low-density tracts generally 
are responsible for building the streets them- 
selves; therefore, the fewer and shorter streets 
needed for planned unit development mean a 
substantial saving for the developer. There may 
be as much as 30 percent less street area under 
planned unit development, which means not 
only less development cost but more valuable 
land available for housing. 


More Efficient Utility Runs 


Developers in a large tract normally must also 
build storm drains and the sewers for their 
development. Because of the more compact 
street system possible in planned unit develop- 
ment, the developer is likely to realize substan- 
tial savings in providing utilities. 


Better Drainage, Less Site 
Preparation 


Conventional gridiron street systems often 
work against the natural contours of the land, 
creating steep streets to which it is hard to 
relate houses, and low-lying areas susceptible 
to flooding. Planned unit development, by pro 
viding streets that are only for Jocal vehicles, 
allows the builder to develop those parts of the 
site most suitable for housing, leaving hills and 
floodplain areas open as part of community 
open space. By not having to meet customary 
requirements for through and connecting 
streets, the builder frequently can realize 4 sig- 
nificant saving, as well as ending up with 4 far 
more satisfactory development. 


More Sales Flexibility in House Types 


Market conditions often change while an areé ° 
being developed. Mortage money may beco™ 


1S 





ar or harder to come by; local conditions 
cause 2 sudden influx of a new kind of 
may | puyer. Conventional zoning and street 
5 tend to lock the builder into a single type 
e with a very narrow variation in price 
range: The variety of house types possible 
under planned unit development allows the 
nuilder tO appeal to a wider segment of the 
potential house market, and to switchs from 
jetached houses to garden apartments, for 
example, 2S market conditions change. 


of hous 


More Dwelling Units and Bigger 


Houses 
The bonus provisions of the planned unit devel- 
opment regulations can give the builder signifi- 
cantly more houses or apartments on a given 
iece of land, in addition to the extra buildings 
made possible by saving on the amount of land 
devoted to streets. The relaxation of yard 
requirements also permits bigger houses than 
are possible under conventional zoning, further 
enlarging the builder's flexibility in responding 
to the housing market. 


Ability to Include Shops and Stores 


Finally, developers and builders benefit from the 
opportunity provided by planned unit develop- 
ment to devote a portion of the floor area they 
build to space for shops and restaurants. Such 
commercial space has a high rental value and is 
not usually allowed in a residential development. 


Streets 


Street patterns are the most important element 
in establishing the character of a residential 
community. Most existing and mapped sireets 
are based upon only two guiding principles: 
provision of maximum frontage of traditional 
lot size and maximum flow of all types of traffic 
on every street. The first step in dispelling the 
monotony caused by this system—particularly 
in low-density residential areas—is the estab- 
lishment of a hierarchy of street types based on 
usage. Aside from expressways and highways, 
this hierarchy consists of three basic street 
types: Major collector streets, local collector 
streets, and local residential streets. Major col- 
lector streets are major arteries and interneigh- 
borhood streets; local collector streets pick up 
traffic from mocal residential streets in one 
reighborhood; and local residential streets are 
solely for the residential area served. Recom- 
mendations for specific characteristics of these 
three street types are: 


Major collector streets 


Traffic characteristics: All types of vehicles, 


through traffic 

Pedestrian safety: Limitation of pedestrian 
crossover to a minimum of controlled point 

Length: Unlimited 

Width: 60-100 ft 

Grades: 8 percent maximum, with other 
technical requirements conforming to the poli- 
cies of the department of highways 


Local collector streets | 
Traffic characteristics: Primarily private 
cars and service vehicles, through traffic dis- 
couraged _ 
Pedestrian safety: Increased through limi- 
tation of traffic, but crossover points should be 
designated. . 
Length: Should be interrupted by intersec- 
tions with major collector streets; intersections 
should be T-shaped in order to prevent local 


tratfic from crossing major collector 

Width: 50 to 60 ft 

Grades: 10 percent maximum, with other 
technical requirements conforming to the polli- 
cies of the department of highways. 


Local residential streets 

Traffic characteristics: Private cars, except 
that service and emergency vehicles are per- 
mitted 

Pedestrian safety: Problem minimized 
through restriction of traffic to residents of spe- 
cific residential grouping; where possible, 
pedestrians should be able to pass beyond their 
Own residential grouping without crossing any 
Street. Furthermore, the pedestrian’s path to 
local shops and elementary schools should 
cross as few streets as possible. 

Length: Grid and modified grid system 
blocks should have a continuous frontage no 
longer than 800 ft, except that a 1200-ft-long 
block is permissible if a pedestrian access no 
narrower than 10 ft is provided near the mid- 
point of the block. 

Cul-de-sacs should be no longer than 250 ft 
to the neck of the turnaround unless a connec- 
tion to an adjacent street can be achieved by a 
10-ft-wide paved pedestrian walk for emer- 
gency vehicle access. 

P-loop streets should have a neck no longer 
than 700 ft and a loop circumference no longer 
than 2800 ft, measured at the centerline of the 
street. P-loop streets must have emergency 
vehicle access to an adjacent street. 

Horseshoe-loop streets may be of varying 
lengths, depending on the number of dwelling 
units served. 

Width: 40 to 50 ft 

Specifications of street and sidewalk design 
and construction must conform to the stan- 
dards of the department of highways. 


Sidewalks and Pedestrian Ways 


Sidewalks and pedestrian ways supplement 
and complete street systems in establishing the 
character of a residential environment. The 
pedestrian circulation system need not parallel 
the street system, but the following criteria 
must be observed: 

1. A sidewalk must be provided on at least 
one side of a public street except where it can 
be demonstrated that such a sidewalk is not 
desirable. 

2. Pedestrian circulation systems must be 
provided as convenient, safe, and attractive 
links between residential groupings, open space 
areas, recreational areas, schools, and local 


shopping areas. 
3. The width of any sidewalk must be at least 


4 ft. 

4. Alternatives to the norms of asphalt or 
concrete pavement construction should be con- 
sidered; surface treatment and forming meth- 
ods can afford an opportunity to enhance the 
character of a residential environment. 


Utility Placement 


The requirements of utility locations generally 
follow the street pattern; however, easements 
through common open space augment the flex- 
ibility of utility placement. Easement require- 
ments are as follows: 20 ft unobstructed width 
for one storm or sanitary line; 30 ft for two 
storm or sanitary lines. The feasibility of bury- 
ing electrical and telephone lines should be 
studied, as well as the use of existing water- 
courses for storm drainage. 
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Site Characteristics 


Preexisting site conditions have considerable 
importance in establishing the character of a 
residential development. Previous policy, again 
through street mapping and traditional lot 
sizes, has generally ignored the preservation of 
natural site characteristics. The planned unit 
development amendment not only permits but 
encourages flexible and positive responses to 
the natural assets of a site. Specific site assets 
that should be considered in a planned unit 
development are: 


Trees Trees of 6-in diameter and larger are to 
be protected and saved wherever possible, par- 
ticularly where a grouping of such trees exists; 
the feasibility of temporary removal and replace- 
ment of smaller trees should be considered. 


Contours Responses to site profiles must be 
considered in planned unit developments; 
ridges, rock outcroppings, slopes, and hillocks 
all require that special consideration be given 
the siting of buildings. 


Water Existing site water, in the form of water- 
courses, streams, marshes, and ponds should 
be considered as possible resources for the 
establishment of viable ponds, streams, or 
storm drainage courses. 


Orientation The siting of a residential develop- 
ment should be assessed in terms of site profiles, 
views, sun, prevailing wind, and water resources. 


Open Space Development 


All of the above considerations should be con- 
sidered with a view toward developing 
plea;sant and usable open-space patterns 
throughout the residential community. This 
open space should be related to any existing 
parks or park plans. 


Houses and Placement of Houses on 
Lots 


The house is the most important item for each 
individual homeowner in the residential com- 
munity. Past practice, dictated by the inflexibili- 
ties of street mapping and subdivision, was 
much too limited a range of choice for home 
buyers and developers alike. Typically, such 
practice resulted in deep, narrow houses on 
deep, narrow lots. The front yard in this situa- 
tion is entirely given over to a paving network; 
sidewalks, driveways, and front walks. The side 
yard along which the largest dimension of the 
house must run is seldom much more than 8 ft 
wide and is virtually worthless. The rear yard 
becomes the only usable open space, and even 
here, since all houses are placed in a row, it is 
very difficult to establish any real privacy. 
Without setting down standards for houses 
and their placement, it is the intention of the 
planned unit development regulations to intro- 
duce the kind of flexibility that will greatly 
improve the residential environment. Specifi- 
cally, the individual house must be designed to 
relate the open area around each house to what 
occurs inside the house. The house has 
entrances for people and an entrance for auto- 
mobiles; this fact has meaning in terms of both 
open area and the portion of the house that 
serves the entrance function; and a design 
response to this fact is expected. The house has 
indoor and outdoor living functions; this 
requires a design that relates the two, prefer- 
ably resulting in increased privacy for outdoor 
living because of the way adjacent buildings are 
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placed. Similar thou 
should be shown in 
rooms, internal circul 


ght and design response 
the arrangement of bed- 
ation, and service spaces. 


Definitions 


_ Planned unit: A land area that (1) has both 
individual building sites and common property 
such 8S 8 park, and (2) is designed and orga- 
nized to be capable of satisfactory use and 
operation as & separate entity without neces- 
Sarily having the Participation of otherbuilding 
sites or other common Property. The ownership 


of the common prop m , : 
. erty may b 
Or private. y be either public 


Planned ‘Unit development A single planned 
unit as initially designed; or such a unit as 
expanded by annexation of additional land 
rea; or a group of contiguous planned units, 
either operating as separate entities or merged 
into a single consolidated entity. 

Homes association: An incorporated, non- 
Profit organization operating under recorded 
land agreements through which (1) each lot 
owner in a planned unit or other described land 
area is automatically a member, and (2) each lot 
IS automatically subject to a charge for a pro- 
portionate share of the expenses for the orga- 
nization’s activities, such as maintaining a 
common property. 


Common property A parcel or parcels of land 
togethe, with the improvements thereon, the 
use and enjoyment of which are shared by the 
owners and occupants of the individual build- 
ing sites in the planned unit. 


Regulations that can be modified The plan- 
ning board may authorize modifications to the 
zoning regulations, provided that the overall 
plan is satisfactory to the board and is not con- 
trary to the master plan. 






Fig. 1 
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ZONING OF PLANNED UNIT 
DEVELOPMENT 
Traditionally, zones have been classified 


according to type of building. A single-family 
zone, for example, is based on the premise that 
all properties within the area should be devel- 
oped for a single building of a similar type, 
specifically, the single-family home. In the tradi- 
tional zoning ordinance, setbacks are required 
all the way around the house. The front yard 
setback is generally 20 to 26 ft. The side yard 
setback varies between 5 and 15 ft. The back- 
yard traditionally is 25 to 30 ft. By maintaining 
these setbacks, a typical pattern of single-fam- 
ily detached dwellings is achieved. Also, a 
height limit of 30 to 40 ft (excluding chimneys 
and TV-radio antenna) and a minimum lot size 
are required. This type of residential zone has 
many advantages. It ensures that the property 
will be protected from undue encroachment 
and exclusion of light and air by the neighbor- 
ing single-family residential building. 

There are some disadvantages to traditional 
zoning that should be noted. This type of zoning 
often results in relatively monotonous develop- 
ment. Each street tends to become very much 
like the neighboring street. Moreover, this type 
of single-family detached residential zoning may 
be wasteful of land. Often the side yards are not 
large enough to be used for anything other than 
a path permitting someone to take the lawn 
mower from the front yard to the backyard. 
Modern planned unit development zoning 
encourages variety, full use of all open space, 
and the addition of residential amenities to 
ensure a long, useful life of the development. It 
does this by waiving the traditional restrictions, 
which allow only single-family houses on spa- 
cious lots. Under planned unit development zon- 
ing, the density of the area remains constant, but 
the developer may build an assortment of hous- 
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ing types—single-family units, duplex 
houses, and apartments. This type of 
ment, especially recommended for hil! 
has the added advantage of providing 
parking facilities and play areas. 

For example, in a 5-acre area zoned at 
sity of four families per acre (approxi 
10,000 ft? minimum lot size), develo 
build 20 units. They may choose to co 
row of 8 units plus 2 apartments of 6 UNits each 
for a total of 20 units. This is the same rich 
of units the developer could build under a baal 
tional development of single-family home 
Under planned unit development, however Me 
developer may be able to achieve substantial 
savings in street and utility development. Mor 
important, the housing units can be laid Out ss 
that a substantial saving in land will be 
achieved. Many developers add special ameni- 
ties to their developments, including swimmin 
pools, golf courses, and community centers, ° 

The planned unit development is Usually 
incorporated into the zoning ordinance, not as 4 
special zone but as a conditional use in any of 
the residential zones. Usually it must conform 
to the density of the zone in which it is locateg, 
In some communities, a 10 or 20 percent den- 
sity bonus is offered as an incentive to encoyr- 
age developers to use this method of building 
residential areas. Usually a 5-acre minimum is 
required, although in some communities there 
is an advantage in reducing this minimum to 1 
or 2 acres to encourage planned unit develop- 
ment where an entire block in a built-up area is 
still vacant and under single ownership. The 
development plan is reviewed by the board of 
adjustment, which may be assisted by outside 
consultants. Attention should be paid to 
designing the zoning ordinance so that the 
review procedure does not discourage develop- 
ers from taking advantage of the planned unit 
development. 
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Fig. 3 Comparison of a conventional subdivision and a cluster subdivision. Santa Clara County Planning Department. 
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CLUSTER DEVELOPMENT 
Conventional Subdivision Design 


In most Subdivisions, the entire site is split up 
into single house lots of % acre or more. A large 
ph gti of roadway is required for access to the 
oe and, since houses are dispersed, utility 
installation and maintenance costs are high. 
Lack Of open space requires mixing of pedes- 
trian and vehicular traffic, creating safety prob- 


lems. Privacy is limited, and the landscape is 
often visually monotonous. 


Cluster Design 


In cluster developments, individual lot size is 
reduced in favor of common open space areas. 
Clustering allows for utilization of the best 
building sites while preserving environmentally 
sensitive areas. Concentration of buildings low- 
ers installation costs for utilities, and reduces 
road-building requirements. Pedestrian and 
vehicular traffic can be separated; safety is 
increased by locating public recreational areas 
away from roads. Careful layout of open space 
can provide increased privacy and will help 
maintain the natural character of the site. 

Clustering of single-family homes on private 
lots enables the benefits of private land owner- 
ship to be maintained. An alternative which 
provides larger open space areas and higher 
housing density is the construction of town- 
houses or apartments instead of individual 
homes. This type of development also allows 
for the most efficient layout of roads and util- 
ities. 

The zoning regulations of most towns con- 
tain no provisions for cluster development; 
therefore, variances would be necessary in 
most localities. Towns considering the adoption 
of cluster development ordinances should eval- 
uate road width and surface water drainage 
standards to allow for narrower cul-de-sacs and 
drainage systems that, where possible, follow 
natural drainage patterns. 

The approach is quite simple. Open space is 
preserved by permitting a subdivider to 
develop smaller lots than specified in the zon- 
ing ordinance, coupled with the requirement 
that the land saved by reserved for permanent 
open space. No increase in the number of units 
is allowed, thus retaining the original density 
prescribed by the zoning ordinance. For this 
reason the technique is sometimes referred to 
as “density zoning” or “density averaging.” 

A more common term for it is “cluster devel- 
opment,” or “cluster zoning.” While this is 
simple and easy to remember, it can be misin- 
terpreted to mean houses tightly packed or clus- 
tered together. While this might be appropriate 
in some places, it is not a necessary feature of 
successful open space design, even though 
houses will be somewhat closer together than in 
a conventional development of the same 
acreage. 

Still another term associated with the open 
space approach is “planned unti development” 
(PUD). The U.S. Department of Housing and 
Urban Development uses PUD specifically to 
mean a similar kind of residential development. 
However, planned unit development more 
commonly means 2 relatively large-scale devel- 
opment that includes commerical and public 
facilities, and sometimes industrial develop- 
ment, as well as housing, in the overall design. 
PUD also generally involves densities higher 
than permitted by existing zoning. PUD may 
incorporate the open-space concept in its 
design, but its uses are larger in scope. 





Fig. 1 Site: 30 acres; 54-lot subdivision. 





Fig. 2 Cluster development: 54 lots. 





Fig. 3 Cluster development: 112 townhouses. 
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Fig. 4 A design for a cluster zone in Poughkeepsie, New York, by Burt Gold, show igi 
i ; S how the land - 
nally divided into 12 parcels. The revised cluster plan has three additional houses. Strategic adie leas | 
sufficient land for a community park owned and maintained by the homeowners of the development. The recre- | 
ational facilities include tennis courts, a pool, cabanas, and outdoor showers. 
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Fig.5 Single family vs. cluster comparison shows open space gained by clustering homes. 
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Fig.6 Conventional development. Fig. 7 Open-space development. 
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Fig. 8 Planned unit development. 
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Fig.9 A13-unit cluster. Fig. 10 An 18-unit cluster. 
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Fip. 12 A52-unit cluster. 
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Fig. 13 A 26-unit cluster Fig. 14 A31-unit cluster. 
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Fig. 15 A 72-unit cluster, 
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Site plan shows townhouses 
arranged on a modified grid 
street system. Note that, by 
making minor modifications 
in a typical grid system, 
through traffic can be elimi- 
nated; that the resulting 
building placement defines 
a series of open spaces, 
private and common, and 
that spacing between the 
buildings is generous. 
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Fig. 2 Clover Landing, Marblehead, Mass. Chapman & Goyette, Architects. 


swneRSHIP AND MAINTENANCE OF 


qwo matters relating to open-space Subdivision 
hat often arouse apprehension on the part of 
both planning boards and the public are first, 
soncern with the maintenance and control of 
pen space, and second, the fear that the open 
gpace M2 someday be used for development, 
thus greatly increasing the total density. These 
re legitimate and sensitive issues. However, 
planning boards can ensure that developers not 
only prepare an appropriate physical design 
but can also provide proper legal safeguards 
for control and maintenance of the open space. 

Two basic approaches are most commonly 
utilized. The open space can be dedicated to the 
community for use as a public facility, which 
would then mean that the Municipality would 
maintain it; or it could be owned by a home- 
owners’ association comprised of the residents 
of the subdivision and reserved for their use. 

Most county districts are geared to assist 
developers, local groups, public agencies, and 
community associations in developing appro- 
priate management plans for open Space and 
natural areas. 


Municipal Ownership 


A number of communities require public dedi- 
cation of open space. 

Each method has its advantages and prob- 
lems. With municipal ownership, of course, 
there is a firmer guarantee that the land will be 
used and cared for in compliance with the 
wishes of the larger community. It also can be a 
relatively inexpensive and painless way to add 
parks and open space resources for the com- 
munity. However, should the open spaces be in 
an area not easily accessible, there is the dan- 
ger of the municipality maintaining at public 
cost a facility that is, for all practical purposes, a 
private park, 

The other side of the coin of municipal own- 
ership is that prospective homeowners may not 
wish to live in or adjacent to a public park. 

In the belief that any open space is better 
than none, many communities may be tempted 
to accept whatever land a builder is willing to 
dedicate to the municipality as open space. 
Care should be taken, however, that such land 
is appropriate for open space and compatible 
with community ownership and responsibility. 
The possibility of use for formal recreation such 
as ball fields is not necessarily a criterion. Much 
Open space can serve a valuable function in its 
undeveloped state as a “wander space” for 
youngsters, as a visual amenity, or as a nature 
Study area. However, in its eagerness to 
increase it supply of open space, a community 


may find itself owning land which, through 
location, topography, or general condition, is 
not only unsuitable for formal recreational use 
but difficult to maintain and care for even in its 
undeveloped State. Or it may be too inconve- 
niently located for use by a ny significant num- 
ber of residents. Such land may turn into a 
dumping ground for autos and other wastes, 
and instead of benefiting the community, end 
UP as a hazardous or unsightly area that can 
only be properly eliminated or supervised at 
great public expense. 

Such land may be offered by developers 
because it is economically infeasible to build on, 
Or because its slope, soil conditions or other 
characteristics do not satisfy the “buildability” 
criteria. They may often attempt to gain “credit” 
for such land, thus enabling them to build on the 
remaining piece to a higher density than would 
have been realistically possible on the total site. 

To cope with this problem, a number of local 
governments require a builder to submit a con- 
ventional subdivision plan for the entire area, 
showing the lots that could be realistically cre- 
ated in terms of topography and costs under 
the existing zoning and in compliance with the 
Subdivision regulations. The total number of 
lots arrived at in compliance with these qualifi- 
cations establishes the maximum density for 
the open-space development. 

A community can protect itself against the 
Possibility of possessing land that is a liability 
rather than an asset by asking that developers 
“finish” the land before dedicating it to the 
municipality. As a result, the open space 
received is fully equipped and laid out for base- 
ball and for other specific recreational uses. 


The Homeowners’ Association 


Many of the problems associated with municipal 
ownership may be eliminated through the use of 
an alternative approach to the preservation of 
open space—the homeowners’ association. 

The homeowners’ association is a nonprofit 
corporation made up of the residents to main- 
tain the common open spaces and facilities in 
an open-space development. It is, in a sense, a 
small neighborhood government. Such associ- 
ations may be voluntary or automatic. In volun- 
tary associations, membership is optional, and 
while this idea may appeal to our democratic 
instincts, such an approach has many short- 
comings. It can lead to administrative difficul- 
ties and to inequities among members and 
nonmembers in the use of land and facilities. 

The automatic or mandatory homeowners’ 
association is by far the more effective approach. 
Such an association should be legally estab- 
lished before sales in a development begin. As 
each lot is sold, the purchaser must become a 
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member of the association. This requirement 
“runs with the land”—that is, it is written into the 
deed of each individual lot in perpetuity. 

The association is responsible for the care 
and maintenance of the open space and any 
developed facilities, such as ball fields, swim- 
ming pools, or meeting rooms that may be 
commonly owned. A monthly or yearly service 
charge is assessed against each member to 
cover the costs involved. 

Developers retain membership in the associ- 
ation by virtue of their ownership of the unsold 
lots and in the early stages will have the major- 
ity membership and thus control the commu- 
nity facilities and open space. 

A number of such associations have been 
operating far many years. In Radburn, New Jer- 
sey, where an association has existed since 
1930, the annual fee is based on a prearranged 
percentage of the real estate tax paid to the 
township. In return, the association not only 
cares for the recreational facilities and the open 
space but also provides a library and a program 
of recreational and educational activities for all 
residents. The fee also covers the salary of a 
full-time manager and a small clerical staff, a 
necessity in a community as large as Radburn. 

The municipality can require that such an asso- 
ciation, if established, be set up by the developer 
according to prescribed standards. It may list a 
number of conditions for approval of such an 
association. These include the requirements that 
membership in the association be automatic for 
each lot owner and that the homes association 
gain title to all the common property and, once 
established, retain all responsibility for operation 
of the open space and common facilities. 

The question of whether the open space 
should be municipally owned and maintained 
or whether it should become the property of a 
private homeowners’ association is a decision 
that must be made by each municipality. Local 
circumstances, such as the need for public 
open space and the nature of existing develop- 
ment, will affect the decision. 


Conclusion 


Open-space subdivision should become an 
integral element of a municipality's Strategy to 
achieve recreation and open space objectives. 
This subdivision technique will not, however, 
relieve a locality from having to acquire or in 
other ways obtain and preserve parklands. 
Though the community can facilitate, guide, 
and encourage its use, in the final analysis open 
space subdivision lies in the hands of private 
developers and is subject to the vagaries of the 
housing market. Yet as we have emphasized, 
maintaining open areas in new subdivisions is 
the most farsighted way of ensuring a sproper 
balance between people and nature. 
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DESIGN PROCESS 


In the design process, the data and interpreta- 
tions resulting from the site analyses are used 
in evolving a final site plan. There are two 
aspects of the analyses that must be articulated 
in the design process: the identification of logi- 
cal areas of the site and the identification of sig- 
nificant conditions. Actually each is inherent in 
the other, but this intrinsic relationship is easily 
lost in the dissecting process of analysis. The 
purpose of the analyses is to better understand 
the conditions of the site; thus a great deal of 
data about the site are produced. The purpose 
of site design is to work with the conditions of 
the site to achieve an environment that is con- 
sistent with these existing conditions and a 
physical form that is sympathetic to that which 
exists. The key to design is the organization of 
the data into manageable areas that pertain to 
how the site can be used. The design process 
involves the application of various criteria for 
planning and design to this basic environmen- 
tal concept of the site. . 
The stages in development of a final plan and 
the inputs that are required for each stage are 
diagrammed in Fig. 1. The detailed analyses of 
the environment of the site result in maps of 
natural and manmade units. The first step in the 
design process is to combine these into one set 
of units which comprise all significant environ- 
mental factors. These are evaluated according 
to land management and development criteria 
to indicate the type of land use pattern the site 
can tolerate. When the developer's program 
requirements are added, it is possible to outline 
the realistic options for development of the site. 
After the developer and planner have settled on 
a course of action, basic design criteria are fol- 
lowed in alying out a conceptual or pre-prelimi- 
nary site plan. This plan should be reviewed by 
the planning board, or preferably its staff, to 
determine if the development objectives for the 
strategic area will be accomplished. After this 
endorsement, the plan is refined to comply with 
all local regulations and conditions. This input 
results in the preliminary site plan, which is 
reviewed by the planning board and by the pub- 
lic at an open meeting or hearing. After prelimi- 
nary approval by the planning board, the plan is 
fully detailed into working drawings which 
show how every aspect of the project will be 
built in compliance with all applicable design 
standards and construction codes. These draw- 
ings receive the planning board's final approval, 
and a building permit can then be issued. 
The planning board’s contribution to devel- 
opment within strategic areas is completed at 
the end of the preliminary site plan review. The 
production of final plans and supervision of 
construction should not require changes in the 
planning and design concepts for a site. For the 
most part, the final design and construction 
stages are concerned with details which have 
an effect on the architectural and internal qual- 
ity of the site but have little impact on the com- 
munity as a whole. These stages can be 
adequately handied by a building inspector 
cognizant of the planning board’s objectives 
according to usual practice. Therefore, these 
stages are not treated here. 
The results of the natural and manmade anal- 
yses are two sets of units which delineate all 
existing conditions and the extent or area of 
each. To begin the design process it is necessary 
to derive a common denominator for both natu- 
ral and manmade considerations. This is 
achieved by superimposing the natural and 
manmade units, which produces a map com- 
bining all units. Each resulting area is a distinct 
set of conditions—a discrete unit of the environ- 
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Fig. 1 


ment. Discrete units are a synthesis of all envi- 
ronmental conditions expressed in areal terms. 
They are the environmental divisions of the site 
that reflect its existing functions and character. 
Therefore, they are the logical building blocks of 
a site plan that respect the environment. 

The discrete units can be evaluated to deter- 
mine how each should be used within the con- 
text of the total site environment. The most 
basic evaluation is the suitability of a unit for 
building. The intention of this evaluation is to 
protect the efficient functioning and character 
of the site which benefit the entire local area. In 
the public interest, the shaded units on the 
above maps are excluded from the potential 
building area of the site. The remaining units 
are generally suitable for building. They have 
either no serious constraints or problems, such 
as an occasional! high water tabie or somewhat 
steep slopes, that are within the scope of nor- 
mal site improvements. The factors which 
determine how they can be used are also 
derived from the natural and manmade analy- 
ses. They are given in Table 1. 


MUNICIPAL 
REGULATIONS 


: 
| 


Discrete Units 


In applying these factors to the discrete units, 
a pattern of combinations was apparent. Five 
combinations were derived which enabled 
the units to be aggregated into larger coher- 
ent areas, each with a narrow range of condi- 
tions. The characteristics of each are listed 
below: 

1. Flat and gently sloping, northwest-east 
aspect, steep drop-off to southeast, high visual 
exposure, access to town road, access to 
unbuildable area, access to building complex: 
no trees 3 

2. Moderate slope, north aspect. high yea? 
exposure, accéss to unbuildable area, scattere 
trees and boulders 

3. Moderate to steep slope, southeast aspect 
access to unbuildabie area, no trees 

4. Flat to moderate slope, northwest-no 
aspect, access to unbuildable area, no trees " 

5. Moderate to steep slope, north and pa 
east aspect, high visual exposul?. sm 
forested area 


an 








NATURAL UNITS MAN-MADE UNITS 
ie and areas subject a Power line right-of-way 
ison Genelec sondieg farm house and bern 
steeply sloping land (over 20%) 

Fig. 2 
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The discrete units distinguish all environ- 

ental resources at the site scale. They reveal 
the range and distribution of conditions but 
may be too detailed and fine in scale to be the 
basis for site design. Grouping the discrete 
units according to relative similarity of condi- 
tions Provides more Manageable units that are 
applicable to housing development. Although 
some generalization of detail is involved, the 
larger units remain consistent with the struc- 
ture and the functions of the environment. 

The functional limitations of the site are pro- 
tected by the designation of unbuildable area, or 
Open space. This comprises all environmental 
functions that are essential to the area and all 
Serious limitations on building with the site. The 
Open space pattern gives the design a basic envi- 
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ronmental appropriateness; however, it is not 
sufficient to express the character and identity of 
the site. This requires, in addition, a sympathy 
with the physical forms: the landforms, the 
indigenous plants, the organization of the land 
and the activities upon it, and the visual or spatial 
coherence that results from all these factors. This 
element of sympathy is provided by the structure 
and characterization of buildable areas. The char- 
acterization indicates the basic quality of the area 
with which the proposed use must be compati- 
ble; the edges of the areas are the main linear 
elements of the structure of the site. The devel- 
opment program discussed below can thus be 
related to the most appropriate areas of the site 
and organized according to the same elements 
that give the site its present character. By this 
means, the integrity of the environment will be 
continued as the site is developed for a new use. 

The main objective of land developers is to 
achieve a return on their investment. In most 
cases, they have purchased land at & price 
based on the return to be expected under the 
local zoning designation. The zoning thus, in 
effect, requires the developer to build a minl- 
mum number of dwelling units in order to make 
a profit. Under the flexible provisions of a 
planned unit development, a mixture of hous- 
ing types may be provided. Each type has dif- 
ferent land requirements, and a different value 
in terms of its selling price for the developer. A 


TABLE 2 
P . 
UD unit Maximum 


Percent of permitted 
number of units 


Apartments 30 
Townhouses 60 

inale-family houses 10 
Sing y 100 





Number of increase n 
. u i 
units factor posal Units 
a pacts Permitted 
67 : 01 
23 1 23 
220 494 


at 


ing types therefore requires a 
dwelling units in order for 
the developer to realize the same value. Devel- 
opers decide on the percentage of each hous- 
ing type according to their evaluation of the 
housing market. In the case in Fig. 3 the most 
feasible mix was 30 percent apartments, 60 per- 
cent townhouses, and 10 percent single-family 
detached houses. The next step is to determine 
the number of each type according to the zon- 
ing and the conditions of the site. 

The site has an area of 90 acres; it was zoned 
for 10,000-ft? single-family lots which yield 
about 2.5 dwelling units per acre. The zoning 
therefore permits 225 detached, single-family 
units on the site. As a PUD, the number of units 
of each type is determined by dividing the per- 
mitted number of units by the desired mix. In 
order to compensate the developer for the 
lower unit value of multifamily units, the num- 


mixture of hous 
different number of 
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DEVELOPMENT OPTIONS 
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tributing this number on the ee re 
most suitable areas for each housing foe bis 
standard densities for each type, a total of ri 
units was the maximum feasible number le 
was acceptable to the developer; in other cas : 
options such as greater than standard densities 
major site improvements to enlarge the areas : 
suitable land or changes in the desired housiy 
mix may be considered in reaching an acce : 
able program. By following the PUD option a 
developer achieves a greater number of units : 


’ desirable mix of housing types, and the neces- 
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Fig. 4b 


1 flexibility for a high quality of desing. The 
: achieves a relatively intensive develop- 
vat appropriate for a strategic area. In addi- 
sono important segment of a townwide open 
ce system is Secured at no cost to the town. 
the map resulting from the development 
options step provides a concept for the location 
and intensity of uses on the site. This concept 
for design of the site is developed into a desir- 
able physical layout by the application of 
design criteria. Below is a list of criteria for 
determining building types and their location 
and orientation on a site. These are derived 





from basic principles of the effects of the envi- 
ronment on buildings and activities. 

The design criteria in Fig. 7 cover basic prin- 
ciples of organization of buildings and access 
into a coherent system or pattern for a site. 
These principles should be combined with the 
site-derived criteria from Figs. 5 and 6 in the 
design of a conceptual site plan. 


PRE-PRELIMINARY PLAN 


The pre-preliminary plan is a schematic draw- 
ing showing the organization of all the major 
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components of the development according to 
design criteria and the dictatesof the site. The 
size and relationship of all building and open 
Space areas and the vehicular and pedestrian 
access routes are set. These provide the struc- 
ture for the proposed development and ulti- 
mately determine its character. 

The pre-preliminary plan is submitted to the 
planning board for review and comment. It 
does not require formal approval but should be 
the basis for discussion of the development 
concept. Following agreement on the concept, 
or a modification of it, the concept can be trans- 
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south-east to south-west 
e summer early morning and late 
afternoon east, west 
undesirable slope orientation 
« winter west, north, east 
® summer south-east to south-west 
aspects of the sides of a hill 
1 cold side 
2 cool side morning 
3  hotside (summer) 
4 warm side evening 
WIND 
WORTH 
Wi 
desirable summer breezes = exact , 
undesirable winter prevailing winds al eo cold air accumulates in valley Floors 
| | “ingest | and then tends to move down the 
buildings | | Pes Bey ! valley this is particularly a night- 
insulote to protect from cold winds time effect 
and open to allow winds to cool 
SUMMER pense . Ss plont trees to protect buildings from 
Wind SPFSO cae "AS summer sun but allow for breezes 
PREVAILING ‘i 
pt OO age gg SUAMER BREEZES SHADE deciduous trees ore desirable as they 
ar provide shode in summer while letting 
t) locete buildings on the lee side of 
: the winter sun through 
LEE the hill to protect them from winter 
Wi ait (| prevailing winds 
PREVAILING hot air rises causing the air from colder 
wind — Greas to move in under the rising hot 
ee A Tp ee locate buildings or plant hedgerows - t AIR MOVEMENT | oir this process causes a neues move- 
CC ——_ 
nx) (x ene me or tree buffers to protect them from WoT <———————_- cob ment with air moving from cold areas 
prevoiling winter winds to hot oreas 
PREVAIWO | peer a MLE 
eee SS the most desirable location for build- LAND Ga DETEEE GON _SREs 5E3 design buildings ond layouts to toke 
se » ; ct to wind and hills also OCEAN into account the daytime and night- 
ia ing with respe = 
| depends on the shope of the hill = 
{ | 


Fig. 5a 





time direction of air movement 


187 





Subdivisions and Land Planning 


LAND SUBDIVISION ANALYSIS 


lated into a plan in Which 
nents of the project are 
designed. 


the actual compo- 
located on the site and 
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used controls are the zoning ordinance and 
subdivision regulations. 


Zoning Ordinance 


The zoning ordinance is adopted by the eit 
munity for the purpose of promoting the health, 
safety, morals, and general welfare of the ae 
munity. The ordinance is a local law which reg 
ulates the use and development of all land, as 


follows: 


utilize existing tree patterns 


maintain scale, rhythm ond form of 
hedgerows and other linear elements 


large masses of trees, woods or 


= areas 
— | large scale structures relate well to 


forests 


® points 


fields 





structural quality of the soils should 
determine type of construction 


maintoin soil as o fertile medium for 
plant growth 


minimize earthmoving requirements 
restrict construction areas and move- 


ment of heavy machinery to avoid 
unnecessary soil compaction 


Fig. 5 
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creas can be cleared creating tree 
masses to relate to building complexes 


scattered clumps and individual trees 
relate well to single family houses 


build in woods rather than treeless 


SOILS 


stockpile topsoil from excavated areas 
for reuse after construction is completed 


provide subgrade drainage of all wet 
soils discharging into surface drainage 
system 


maintain water balance and water table 
by avoiding compaction of soil, massive 
regrading and high coverage (causing 
excessive runoff) 


= Dividing the community into districts 

= Density of population 

=» Location and use of buildings, structures, 
and land 

« Amount of open space 

» Percentage of lot that may be occupied 

=» Size of yards and courts 

s Size of buildings 

s Building height and number of stories 


DRAINAGE 


maintain natural, surface drainage system 


provide storage for excess runoff in lakes 
and temporary ponds 


avoid building in flood plains (conform 
to the national flood insurance program) 


locote structures in areas that are not 
prone to natural disasters or build struct- 
ures that can withstand the natural dis- 
aster.(e.g. hurricanes, tornados, earth- 
quakes, tidal inundation, mudslides, 
erosion, floods, subsidance, etc.) 
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TOPOGRAPHY 


design and place buildings so that they 

follow contour lines and relate to the 

form of the terrain 

APA@T MENT 
BUILDING 





build on the sides of hills not on the : 
top so that the form of the natural 
feature will be protected 


rest on a platform 


avoid high land coverage on rough, 
unique and/or steep terrain it is 
‘possible to keep the same floor area 
ratio while minimizing the coverage 
by building multi-story structures 


use slopes to create parking spaces 
under buildings 





on steep slopes design buildings for 


that unique condition unique soil conditions or fragile eco- 


wee logical system such as sand dunes require 
designs that do not disturb the natural 
system 


imposed structures may hug the slope 


preserve natural features such as 
rock outcrops, trees, etc. rather 
Fhan “improving” them for ease of 
construction 





stand completely free 


SLOPE CONDITION AND SUGGESTED TYPE 
SITE IMPROVEMENTS OF RESIDENTIAL USE 























requires regrading 
and underground 
drainage system 


best left with 


no major development recreation 


0%-5% or construction 


open space 
most development 
can be sited with 
minor reshaping 





gently 


sloping of land all housing types 
generally good single family 
3%-10% for building houses 


low retaining walls 
may be required 
around roads and 
porking areas 


rolling 


generally good 
5%-20% but less coverage 
very high or tiered 
retaining walls may 
be necessary to 
accommodate grade no parking lots 
changes - minimize 
land coverage apartments 


steep 


15%-30% 








foundations and 
retaining structures ore 
usually prohibitive 

in cost 


very steep 


avoid building and 


over 30% construction of all types open space 





note the suggested residential use is only meant as o guide and is based on land coverage 
and occess only - combinations ond/or changes can be made 
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MOVEMENT PATTERN 


create a hierarchy of roads each 
with o clearly defined function 
® limited access highway (interstate) 
inter-city, high speed, no develop- 
ment, grode separated interchanges PRIMARY PEDESTRIAN) PATH 


® arterial (state) @eeeeee080800000 
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some frontage occess 


® service rood (minor street) 
building access 
sidewalks 


no through traffic 


ovoid through traffic in residential 
neighborhoods by the correct selection 
of street pattern 


no hierarchy of roads created 
through traffic is possible (except 


within the pattern) coh 


patterns o.k. for collector systems but 
not so good for residential neighborhoods 





hierarchy created but allow for too much 
access i.e. causes strip development 


through traffic not possible therefore 
good for service roads in residential 
neighbor hoods 
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separate vehicular and pedestrian move- 
ments 


seporate the functional uses of roads and 
paths (trucks, busses, bicycles, children, 
idle strollers, etc.) 


walkways and paths should follow 
natural and/or man-made edges 
and lineor elements 


roads and paths should follow contour 
lines and other natural features 


roads should follow established man-made 
or natural patterns, forms, edges and | ines 
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DEVELOPMENT PATTERN 


create an organized pattern of roads, 
open space, paths, land use 
and activities 





INTERNAL 
COLLECTOR Roan 


a) a Ss Bl dt. 
PATH, asp a RECREATION 
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a 3 fe) } fl } a g distribute activities according to 
Lor tor ; proximity, location and linkage 


COUBLTOR ROAD 
create a compatible environment 


cluster like uses 


create an overall mixture of uses and 
type of unit for variety 


avoid a mixture of uses that are not 
compatible - e.g. heavy industry 
and residential 


create an environment that is in sym- 
pathy and harmony with the natural 
and man-made resources of the orea 


40 MINUTES 
4 MILES 
3h MicEes 





OO ®@ OD OF goog 


HIGH HOME LOCAL RECIOWAL 
SCHOOL SHOPS SHOPPING 
RECREATION = CHU CH work 
<HOOL create residential developments with 
AyTO / WALKING pure i identifiable neighborhoods with o good 
moe AST relationship to all other activities 
Fig. 7b 
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SUBDIVISION 





residential and other uses should be 
clustered to preserve natural features 
and to create a harmonious living and 
working environment 
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Fig. 82 


Subdivision Regulations 


The purpose of the regulations is to provide 
rules, standards, and procedures for the review 
of subdivisions by the planning board in order 
to promote the public health, safety, conve- 
nience, and general welfare of the community. 
lt is administered to ensure orderly growth and 
development, the conservation, protection, and 
proper use of land and adequate provisions for 
circulation, utilities, and services. The regula- 
tions control: 

® Procedure for submitting plans 

« Design standards and specifications of 
streets, drainage, sewerage, water, street lights, 
fire hydrants, fire alarm boxes, trees 

® Maximum block size 

® Right-of-way width 

® Pavement width 

" Grades of streets 

® Configuration of street 
angles and spacing 

® Length of dead-end streets 

® Provisions for fees and performance bonds 

The zoning ordinance and subdivision regu- 
lations include standards for each of the above 
factors, and a proposed subdivision must con- 
form in every respect. The planning unit devel- 
opment district is a special designation which 
exists in many communities. This permits mix- 
tures of various housing and land use types. In 
order to achieve a more sympathetic and effi- 
cient layout, it also provides for adjustment of 


intersections— 





PEDESTRIAN MOVEMENT 


bof LOCAL PATH 


PROPOSED MAJOR 
PEDESTRIAN SPINE 


ACTIVITY 





HOUSES 





some of the usual standards to adapt to the 
conditions of the site. The preliminary plan in 
Fig. 9 shows the design of the site according to 
the town’s policies. 


PRELIMINARY PLAN 


The preliminary plan for development of this 
site should be approved by the planning board. 
The board’s decision should follow a public 
hearing, which may suggest modifications to 
the plan. The public hearing is held after the 
planning board has accepted the preliminary 
plan as complete, but before it has acted on the 
project. The hearing offers the only opportunity 
for the general public to voice its concerns or 
endorsement of the development proposal. 
Under the usual present arrangement, this is 
the public's only input into the planning pro- 
cess, and there is often, understandably, much 
confusion, resistance, and resentment. If a pub- 
lic input can be organized into the earlier stages 
of planning, much of this reaction could be 
avoided. 

The hearing should satisfy the public that the 
planning board and other agencies have 
worked in the public interest. The developer 
and the planning board should demonstrate 
that the construction of utilities and provision 
of services have been well organized and coor- 
dinated with the rest of the community. The 
development of strategic areas should not 
cause economic hardship or degrade the qual- 
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Fig. 8b 


APARTMENTS 


TOWN HOUSES 


SINGLE FAMILY 


RECREATION 


OPEN SPACE 


ity of the environment in the community. The 
presentation of the proposal at the hearing 
should be organized to show the total impact 
on the environment. Table 3 includes a basic list 
of factors to be considered. 


FINAL PLAN 


The result of the public hearing is a final version 
of the preliminary plan that reflects all require- 
ments of the planning board, the public, and 
the developer. If the planning process has been 
carried out properly and the community has 
made an adequate input, all of the necessary 
considerations in Table 3 will have been 
included. Otherwise, substantial revisions may 
be called for before the planning board can con- 
sider preliminary approval of the proposal. At 
this point in the process, the planning board 
should have sufficient information on the tech- 
nical aspects of the proposal, its relationship to 
the environment, and its political implications. 

Preliminary consideration by the planning 
board should not be a determination of whether 
the benefits of the project will outweigh the nega- 
tive impacts; each should be judged inde- 
pendently. The negative impacts should be 
acceptable to the community and the benefits 
should be real. If the negative impact of “pollution 
of the environment” is unacceptable, the commu- 
nity will not be able to live with the development. 
If the benefits are not apparent, the potential of 
the strategic area has not been realized. 
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163 Environmental Considerations 
THB 


Natural resources 


_— a Manmade resources 


” ‘ Services: 
Alf: : sun and wind : 
orientation ade aitlehnnn Demand for sewerage, water, schools, police, solid waste 
plantings ee disposal, fire protection, recreation, health services 
pir quality and aanbesag contamination: smoke, exhaust Overburdening of utilities 
mobi ; hse , 
jymes, dust, 3 Location of utility rights-of-way: underground lines, safety, 
ater design, right-of-way management 
Location inwatershed = & Movement: 
Sources of water contamination: silt, sewage, fertilizer, road Congestion 
galt, refuse 


Hazards to pedestrians 


water quality: dissolved oxygen, fish life, growths Parking and circulation facilities 


of algae 
and water weeds 


Coordination of road pattern 
e 
Flood and drought cycl Fumes; contaminated runoff 
Coverage by buildings and paving: maintenance of water Noise 
table and aquifer recharge areas 7 
Multiple use of water resources Activity: 
Incompatible land uses 
land: a Visual suitability: massing, materials, color 
Organization of land use and buildings on terrain Functional organization of land uses 
Soil compaction Adequacy of land areas: density and intensity of use 
Soil erosion Visual pollution: solid waste and debris 
Disfiguring landscape by regrading Housing maintenance 
Dumping, litter, and sterilization of soil 
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owNHOUSE 
- ymed density: 20 units/acre 

4reai 535 X 270 ft = 144,450 sf = 3.3 acres. 
ot per of units: 3.3 acres @ 20 = 66 units. 
wing 66 @ 1.25 = 83 cars. 

nd utilization: 

townhouses @ 700 sf = 46,200 sf 
F yards @ 600 sf = 39,600 sf 





83 cars @ 300 sf = 24,900 sf 
110,700 sf 
4,450 sf — 110,700 sf = 33,750 sf (25%). 


open are? left for circulation and outdoor recreation (approximately half for recreation). 


CIRCULATION, ETC. 


COMMON OPEN SPACE 
33,750 (25%) 
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TOWNHOUSE 


To improve outdoor recreation space start with 35% of the land to be left open (or approxi 


mately 50,500 sf). 


CIRCULATION, ETC 





A single townhouse unit requires the following land: 


Townhouse proper = 700 sf 
Yards = 600 sf 
Parking 1.25 @ 300 sf = 375 sf 


1675 sf 


94,000 sf + 1675 sf = 56 units 
56 + 3.3 acres = 17 units/acre 


Zs 


WSS a 





. }* 
. 
ma 





Partial decking of parking can increase Full decki 
density to over 20 units/acre. density ie " oboe increase 
Fig. 2 
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THREE-STORY WALK-UP 


= 144,450 sf 


pot area: 535 Sf X 270 sf 
Less 2% of lot for circulation and 


= 3,70 sf 
110,700 sf 
460 sf 


gach apartment needs for ground 
coverage 

(il4 X 48 ft) + 12 (units per building) = 
Fach apartment ‘‘carries” part of yards 


Left for units and parking 


280 sf 
375 sf 
1,115 sf 


g) = 


belonging to first floor apartments 


(14 X 30 ft) + 12 (units per buildin 


Parking 1.25 @ 300 sf 














NSNSASNONN 
AF 





% + 3.3 acres = 30 units/acre 


99 + 12 = 8 buildings 
§ buildings @ 12 = 96 units 


110,700 sf + 1115 sf = 99 units 
Because there are 12 units/building 


\ 


Fig. 3 
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MIDRISE (Six Typical Floors) 


Lf — the outdoor recreation space lacking in the preced! 
: sphalt appearance, assume parking in two-level structure, 
r recreation, Eliminating parking under the buildings, there ar 


ng study and to reduce ‘‘sea 
the top of which is developed 
e six typical apartment floors. 


A. Unit: 
6 apartment floors @ 40 units = 240 units 
Less 2 units per building for lobbies = —8 units 
232 units 
232 + 3.3 acres = 70 units/acre 
B. Parking: 
2 parking levels in each garage @ 2 = 4 levels 
4@ 72 cars = +290 cars = 232 apartments 
@ 1.25 
C. Recreation: 
2 decks @ 21,000 sf = 42,000 sf 
On grade = 11,000 sf 
53,000 sf 


Required as per preceding study criteria 

(232 units @ 160 sf) = —37,120 sf 
Overage 15,880 sf 
If the 15,880 sf overage is used for 16 townhouses with private yards on top of the parking deck, 


232 units + 16 units = 248 units 
248 + 3.3 acres = 75 units/acre 





6 TYP. FLRS. 
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Fig. 4 
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HIGHRISE 


ysing parking as a determiner of ultimate density on the site 


A. One-level parking in area shaded: 300 cars 
Using 1:1.25 ratio, 300 cars serve 240 units 
240 units + 2 buildings = 120 units/building 
120 units + 12 units/floor = 10 floors 





ee 


_———— _ - — 





240 + 3.3 acres = 72 units/acre 


B. Two level parking in area shaded: 2 @ 260 = 520 cars 


Using 1:1.25 parking ratio, 520 cars serve 416 units 
416 units + 2 buildings = 208 units/building 

208 units + 12 units/floor = 17.33, say 17 floors 
(17 @ 12 = 204 units/building 

204 @ 2 = 408 units) 


408 + 3.3 acres = 123 units/acre 


C. Two-level parking over the entire site: 2@ 400 = 800 cars 


Using 1:1.25 parking ratio, 800 cars serve 640 units 
640 units + 2 buildings = 320 units/building 

320 units + 12 units/floor = 26.66, say 27 floors 
(27 @ 12 = 324 units/building 

324 @ 2 = 648 units) 


648 + 3.3 acres = 200 units/acre 


,. and so on upward depending on parking volume capacity. 


Fig. § 
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Maximum distances for community facilities 

Site location 

Accessibility standards 

Educational facilities 

Social and cultural facilities 

Recreational facilities 

Recreation areas 

Neighborhood shopping 

Land-area requirements for community facilities 
Community recreational facilities 
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Community Facilities 


MAXIMUM DISTANCES FOR COMMUNITY FACILITIES 


ad for 2 total living environment sur- 
mo"? the simple need for basic shelter has 
possi” 38 8 significant development in recent 


This chapter is primarily concerned with facil- 
ities associated with neighborhood needs and 
; design. However, a brief description is made of 
erg? devel g , a brief description 
. : pa oon ie ble ae dean oe educational and recreational services that may 
) s re ye 
” o owe a portion of credit to the Serve a grouping of neighborhoods, e.g., junior 


po! , 
sidered ' and senior schools and large-scale parks. Each 


community facilities for recreation and 


ynild sdrarning decks; Gott cblirsee. ia general grouping of facilities, educational, 
yisure 00%" as. In addition, the qu ns n social and cultural, recreational and open- 
pen green ae le. further enh quality of — space, and neighborhood shopping, is pre- 
jommunit¥ ts aibeuncivet leieaea by the sented as a self-contained unit. A summary 
nope! . vtes lonaland chart of land-area requirements for the general 
cociocultura a ' run of facilities concludes the chapter. 








Journey from dwelling unit to 
Major cultural selected destinations. 
facilities, theatre, p 


museums, etc. 


Walking distance is measured 
in miles. 

Car or public transportation Is 
measured in time. 


Fig. 1 
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SITE LOCATION 


CRITICAL CRITERIA RECOMMENDED CRITERIA 





Within % mile (400 m) walking distance of 


Within % mile walking distance from day- 
elementary schools 


care facilities 


Within % mile (800 m) walking distance of 
secondary schools 





Within % mile walking distance of low-cost 
child-oriented facilities 





Within a % mile (400 m) walking distance 
of public transportation 





Buffered from natural hazards (railway 
lines) 





Within % mile (400 m) walking distance of 
school-aged children’s playground 


SNSS 
4 
» ‘ . , 


AAA 

— 
& 
hy 









~\ 





Close to amenities, such as beaches, open 
spaces 


Fig. 2 


Bounded by streets which are lightly 
trafficked 


G 


Not separated fromm child-oriented facilities 
by heavy traffic 


Fig. 1 


206 


Site location is an important criterion of {iy- 
ability for families at high densities. For many 
families, their mobility and range of choice of 
activities may be limited by the presence of 
children or by limited incomes. Thus, it is 
important that the neighborhood provide for 
the family’s basic needs and that the develop- 
ment not be isolated from its neighbors either 
physically or psychologically. 





Community Facilities 
ACCESSIBILITY STANDARDS 


accessibility Standards 


ape | 





Infant Recreation 


— 


preschool children’s play area from dwelling 





















































nce of dea Adjacent HIIS _ | 
2 a destaata aa bo slice ete, 300-400 ft APHA 
a ee Children’s Recreation Lae 
ist distance of children’s (5-13 vears) play area from dwelling a 1300 ft HUIS j ' 
yememnivering. cetancetopeyground oo YY mile APHA } 
a oe Adult Recreation : } 
exit walking distance to athletic play field 1-1% miles APHA " { 
Maximum walking distance to park a %-% mile APHA | 
— Nonresidential Built Spac 
geamum walking distance to community center : / % valle 7 APHA 
Maximum distance to community facilities for old people (housing for aged) % mile USA 
walking distance to schools % mile APHA 
Maximum walking distance to nursery school % mile APHA 
Maximum walking distance to kindergarten %-% mile APHA Tt 
Maximum walking distance to elementary school %—% mile APHA ; | 
Walking distance to schools % mile APHA 
Maximum walking distance to elementary school % mile CBH 
Maximum walking distance to junior high school %-1 mile APHA 
Meximum travel time by public or special transit to junior high school 15-25 min APHA 
Maximum walking distance to grade school 1 mile CBH 
Maximum walking distance to senior high school 1-1% mile APHA 
Maximum travel time by transit to senior high school 20-30 min APHA 
Maximum distance to high school 2% miles CBH 
Maximum walking distance to shopping center Y%—%4 mile APHA 
Meximum walking distance to local shopping center % mile CBH 
Meximum distance to major shopping centers 4 miles APHA 
Maximum travel time by transport to district center (shopping, recreation, culture) 20-30 min APHA 
Maximum travel time to urban center 30-45 min APHA 
Maximum distance to health center % mile APHA 
Maximum travel time to health center by public transit 20 min APHA , 
Roads (Residential) ie 
Maximum distance to setting down points from one- and two-petson dwelling 100 ft HIIS H 
Maximum distance to setting down points from three-person or more dwellings 150 ft HIS ’ 
Maximum carrying distance from car to house 300 ft MOHLG t 
Maximum distance to vehicular way 200 ft APHA it 
Desirable distance to dwelling from street or parking area 100 ft PHA 
Maximum distance to dwelling from street or parking area 200 ft PHA 
Maximum distance to dwelling from street or parking area ; ; (2580f FHA 
Open Car Parking | | 
Minimum distance of parking areas from buildings 25 ft PHA it ! 
Meximum distance of parking area from one- and two-person dwellings 150 ft HIS ; 
Maximum distance of parking area from one- and two-person dwellings 100 ft FHA 
Maximum distance of parking area from three-person or more dwellings 250 ft HIIS ! 
Desirable distance to dwelling from street or parking area 100 ft PHA 4 
Maximum distance to dwelling from street or parking area 200 ft PHA ti 
Maximum distance to dwelling from street or parking area 250 ft FHA iti 
Minimum distance of parking areas from buildings 26 ft PHA tf 
Maximum distance of parking area from one- and two-person dwellings 150 ft HIIS ' 
Maximum distance of parking area from one- and two-person dwellings 100 ft FHA 
Maximum distance of parking area from three-person or more dwellings 250 ft HIIS \ 
ximum distance of parking area from one- and two-person dwellings beh eet + 
Maximum distance of parking area from one- and two-person dwellings 0 : i ) ) 
Maximum distance of parking area from three-person or more dwellings 250 | : | 
HIIS: “Home in its Setting,” MOHLG (British). 


APHA: American Public Health Association. | 
CBH: Community Builders Handbook. sos | 
MOHLG: Ministry of Housing and Local Government (British). 
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This category includes preschool and formal 
school services. In general, the felghborhood 
components will include a child-care center 
dents peliiag and kindergartens in the 
oe tidal and elementary schools in the 
These facilities must be within Safe walkin 
distance. Ideally, the children should have ale 
Ing access without having to cross any vehicu- 
lar streets. The maximum distance should not 
exceed 4 mile. Low-density areas require mod- 


ification of these Standards—usually met by the 
use of bus transportation. 


DAY-CARE CENTERS 


Day-care centers should be planned into devel- 
opments housing 50 or more children between 
the ages of 3 and 5 years. These centers should 
contain a minimum of 5000 gross square feet. 
Under varying arrangements, full day care or 
any portion thereof (including extended custo- 
dial care) could be provided on a 12-month 
basis, with the teacher-pupil ratios not exceed- 
ing 8 to 1. The day-care centers shown could 
function adequately on % acre of ground includ- 
ing ample fenced-in outdoor play spaces. In 
accordance with current educational practice 
for full day-care facilities, the learning spaces 
would be “open” and carpeted, and the pro- 
gram would follow a nongraded format. A 
kitchen would be included to enable every child 
to have a minimum of two snacks and one 
warm lunch each day. 


NURSERY SCHOOL 


The nursery school is for the care of children in 
the 4- to 5-year-old age group. The nursery 
school is planned for prekindergarten activities. 
The length of programs ranges from half-day to 
full-day and from several days a week to every 
day. Unlike the child-care center, the program is 
more limited in scope. The nursery school expe- 
rience is also becoming increasingly common 
and considered essential by both parents and 
educators. Many believe that the nursery school 
should be part of the public school system. 

The size of the center will be dependent upon 
the available number of children. The maxi- 
mum size for a single group is considered to be 
20 to 30 children. In no case should there be 
more than four groups per school. 

The space needed will be approximately 600 
to 1000 ft?. State and federal regulations and 
recommendations of other recognized authori- 
ties for space standards must be complied with. 
The location should be on the first floor and rel- 
atively isolated from excessive noise, cars, and 
number of people. A nearby play area is essen- 
tial and must be fenced off and separated from 
other outdoor uses. 

The nursery school may be housed in a sepa- 
rate building or be part of a community center 
or other compatible type of building. 


KINDERGARTEN 


Kindergarten is for children 5 to 6 years old and 
is generally considered as preparatory to start- 
ing forma! education. Over the years, kinder- 
garten has become more and more essential as 
a required transitional period for the child. As 
such, kindergarten is more often part of the 
public school system and integrated with the 
elementary school. The size of the average 
kindergarten class should be about 20 to 25 
children, assuming there will be a teacher and 


an assistant. An outdoor play area is essential 
to the kindergarten. 


ELEMENTARY SCHOOL 


The elementary school is considered one of the 
basic organizational elements of the neighbor- 
hood. It is required by law that such a facility be 
provided to meet the basic need of education. 
As such, it has become the logical facility 
around which to develop the neighborhood. 
The type, size, and capacity of the elementary 
school facilities are determined by the school 
boards in accordance with state standards. 
Since there are no national standards on the 
organization of the elementary school, each 
community will differ in some aspects. One 
aspect is the number of grades in the school. 
Most school systems operate under one of the 
plans given in Table 1. The most common plan 
is the first one, the so-called 6-3-3 plan. 

The kindergarten, when it is part of the public 
school system, is included within the elemen- 
tary school complex. The minimum size for an 
elementary school is that it have at least one 
classroom per grade. For a K-6 school, this con- 
sists of a kindergarten and six classrooms, one 
for each grade, plus all the other necessary 
facilities. 

The number of pupils per classroom varies in 
different school districts. The generally accepted 
maximum number per classroom is about 30 








TABLE 1 

Elementary Junior high Senior high 
school school school 

Grades 1-6 Grades 7-9 Grades 10-12 

Grades 1-6 Grades 7-8 Grades 9-12 

Grades 1-8 Grades 9-12 
NURSERY ScHOAL 


pupils. Therefore, a minimum-sized schoo} 
could contain about 180 pupils without 
kindergarten, and about 210 pupils with : 
kindergarten. However, from the standpoint be 
administration, such a school may be consid- 
ered too small, and the minimum size may 5 
increased several times. 
The land-area requirement for the elementa 
school will vary with land costs, available School 
board policies, and state requirements, For plan. 


ning purposes, an area of 2 to 4 acres for larger 


schools would be appropriate, exclusive of oyt. 
door recreation. Allow 5 to 6 acres more if the 
neighborhood playground is to be included. 


SECONDARY EDUCATION 


The junior and senior high school facilities may 
be part of the neighborhood pattern in high- 
density communities. In most suburban anq 
moderate- to low-density areas, these facilities 
are normally associated with the broader com). 
munity. In addition to serving the needs of the 
teenage student, these buildings are generally 
well suited for evening adult education anq 
community recreational uses. Tables 2 to 6 con- 
tain general site and population served for the 
various school types. 


MAXIMUM WALKING DISTANCES 
FOR STUDENTS 


= All distances given in Figs. 2 and 3 are con- 
sidered to be maximum. 

= In high-density urban areas most schools 
are located within the maximum recommended 
walking distances. 

s |In-low density rural areas many schools are 
located beyond maximum recommended walk- 
ing distances. They must have bus service. 
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Fig. 6 Child-care center. 
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TABLE 2 Nursery School—General Requirements 
Assumed family size 3.25 persons per household Area required Two classes: 2000 ft? 
Four classes: 4000 ft? 
oe Six classes: 6000 ft? |} | 
Assumed population 50-60 children of nursery-school age per 1000 Accessory facilities Playlot or children’s play area with ie 
characteristics persons or 275-300 families equipment. Play area should be com- it 
pletely fenced in from other activities. ' 
Nurnber of children of. 7 a 0.15-0.25 children Radius of area One to two blocks: desirable } 
nursery-school age per family oe ee ee served ’% mile: maximum iE 
Age of children served Oe 2% to 5 years old Design features Nursery school should be accessible by if 
footpath from dwelling units without 
crossing any streets. If street must be 
_ crossed, it should be minor street. | 
Size of | nursery school OO Minimum: two classes (30 children) General location 


Near an elementary school, community 
center, or religious institution. | 
Maximum: six classes (90 children) | 
Population served BO Four classes: 1000 persons, 275-300 families Accessory parking One space for each two classes. 
Six classes: 1500 persons, 425-450 families | 
Eight classes: 2000 persons, 550-600 
families 


Average: four classes (60 children) 


NOTE: These figures will vary for most areas. They are based on a full cross section of the population. Population figures should be checked for local age distri- 
bution and birth trends for any specific location. 
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TABLE3 Elementary School—General Requirements 


Assumed family size 


Assumed population 
characteristics 


Number of children of — 
elementary-school age per family 


Age of children served 


3.25 persons per household 


125-175 children of elementary-school age 
per 1000 persons or 275-300 families 


0.25-0.50 children 


5-11 years 





Size of elementary school 





Size of typical class 


Population served 


Minimum: 250 pupils 
Average: 800 pupils 


Area required 


Accessory facilities 


. Radius of ares served 


Design featu res 


Minimum school: 7-8 acres 

Average school: 12-14 acres 
Maximum school: 16-18 acres 
Playground completely equipped fora. 


wide range of activities. Playground 
area should be completely screened 


_ from street. 





% mile: desirable 
’mile: maximum 
Elementary school should be accessi- 
ble by footpath from dwelling units 
without crossing any streets. If street 
must be crossed, it should be a minor 
street. 








General location 


Near center of residential area, near or 
adjacent to other community facilities, 
adjacent to playground. 








_ Maximum: 1200 pupils | 
_ 30-32 pupils 








Minimum school: 1500 persons 
Average school: 5000 persons 
Maximum school: 7000 persons 


Accessory parking 


One space per class plus three spaces, 


NOTE: These figures will vary for most areas. They are based on a full cross section of the population. Population figures should be checked for local age distri- 
bution and birth trends for any specific location. 
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Fig. 10 Elementary school site showing distribution of outdoor play area. 


TABLE 4 Junior High School—General Requirements 


















Assumed family size 3.25 persons per household Area required Minimum school: 18-20 acres 
Average school: 24-26 acres 
Maximum school: 30-32 acres 
Assumed population characteristics 50-75 children of junior-high-school age per 1000 Accessory facilities - 


Playground and playfield completely 
equipped for a wide range of game 
activities, 


persons, 275-300 families 


Number of children of junior-high- 0.15-0.20 children 
School age per farnily 


Se 


Age of children served 


Radius of area served % mile: desirable 
% mile: maximum 
Design features School should be away from major 


arterial streets; pedestrian walkways 
from other areas should be provided; 
adjacent to park 


7 42-14 years 


ee 


We of junior hi inimum school: 800 pupils 
Size of junior high school Minimum school: 800 p P 
Average school: 1200 pupils 
Maxirnum school: 1600 pupils 
~ : > ; ae a. ~ a _ ~ ~ a . ~ ‘ils 
7 26-32 pupils _ —_ 

ae meee : Minimrnum school: 10,000 persons, 2750-3000 families 
—= 4500-5000 f 
Average school: 16,000 persone. amilies 


Maxirnum school: 20,000 persons, 5800-6000 families 


General location Located near concentration of dwelling . 
units or near center of residential area. 


Accessory parking One space per classroom plus six spaces. 





NOTE: Th P il vary for most areas. They are based on 6 full cross section of the population. Population figures should be checked for local 
Te: These figures wi 


age distribution and birth 
trends for any specific location. 
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TABLE 5 Size of School Sites 


Radius of area 


ts j Maximum 
School type elit aie size, pupils Site size, acres served, miles 

Elementary aan 700 900 5 +1 per 100 pupils 0.5 
Junior high — 1000 1500 15 + 1 per 100 pupils 1.0 
Senior high 1500 2500 25 + 1 per 100 pupils 2.0 
Elementary-junior high combination 15+ 1 per 100 pupils 1.0 
Junior high-senior high combination 25+ 1 per : ane 2.0 
Elementary-park combination a oe 100 supile 10 
Elementary-junior high-park combination 19+1 a 100 pupils 10 
Junior high-senior high-park combination 40 + 1 per 100 pupils 20 

35 + 1 per 100 pupils 2.0 


Junior high-park combination 
Senior high-park combination —_—— — - 
7 — —= Elementary School SiteSize 
eo Neighborhood population 


coata 4000 persons, 
0 persons, 2000 persons, 3000 persons, 0 
pe ssriilies: 550 families, 835 families, 1100 families, 1375 families, 
School site area 90 pupils 180 pupils 270 pupils 360 pupils 450 pupils 
"catared by building ft? 15,300 23,000 Hee aon 
, 31,000 ’ ‘ 
Service lawn and parking, ft’ . 10,800 12.900 15,600 
Margin for expansion (20% of 1 plus 2), ft” iat 
Total area 1.2 1.5 1.8 2.2 
Acres 0.6 0.5 0.45 0.44 
70 68 


78 


5000 persons, 


Acres per 1000 persons yi 
Square feet per family 


SUMMARY OF EDUCATIONAL 
FACILITIES 


TABLE 6 Neighborhood Facilities—Educational 
Planning considerations 


Population 








Location and 
Facility distance served Description Function a 
Child-care center Central, 4-2 miles 500-1500 A facility integrally located To care for preschool-age Enables mothers to seek 
within the housing complex, children of 3 to 4 years of age. employment during the early 
easily and speedily reached years of motherhood. 
by walking; small-scale and Provides a structured 
residential in character. learning environment and 
social activity. Creates a 
minicore of community 
organization and 
identification. 
Nursery Centra!, 8-4 miles 2000-3000 Similar to the child-care To serve the social and Provides approx. 1000 ft’ per 
center; greater emphasis on educational needs of children class; a fenced-in play area 
social adjustment and intro- from 2% to 5 years of age. with equipment; one parking 
duction to learning process. space per each two classes. 
The nursery school should be | 
accessible by footpath from 
dwelling unit without 
crossing street and may be ) 
near an elementary school or | 
: a eel ee community center, | 
Kindergarten Central, 4-2 miles 2000-3000 Formal instruction to To serve the educational a Usually located within the | 
educational process. needs of children from 5 to 6 elementary schoo! complex, 
years of age. Preparation for requires separate entrance 
- . a oe os elementary school. and play areas. 
Elementary school Central, 4-2 miles 5000-8000 Usually the major community To serve the educational Provides 7-14 acres; a - 


screened playground 
completely equipped fora 
wide range of activities, one 
parking space per class plus 
three spaces. The schoo! 
should be accessible by foot: 
path from dwelling units 
without crossing streets and 
near center of residentia! 
area, near or adjacent to 
other neighbornood facilibes 


fe epg gt tect agg eps oss sis geateeeteeceeegae ee 


needs of children from 6 to 
11 years of age. 


facility providing the center of 
activity for children and 
mothers. 
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rood churches frequently play an 
yeigt? role not only in the rerigious but also 
n° an al and social activities of the com- 
se often serve as recreational and 
nut! ‘rity centers as well. 
mm gjor problem in planning for churches 
em gust is that the religious makeup of 
nd syn munity will not be known until the 
ene ne nity is settled. If the population is of the 
I JigiOUS background, the problem is sim- 


Lp However, the probability is that there 
a 4 be a wide variation in religious back- 
uU 


wo nds, thereby making it almost impossible 
: neighborhood families to support a particu- 
of 


religious building. In that case, support 
‘ould be required from several neighbor- 
hoods. 
membership Standards 


cA. Perry estimated that a population of 5000 

»rsons could probably support three churches 
of about 1500 persons each. The Conference on 
Church Extension suggested one Protestant 
church for each 1500 to 2500 persons. It should 
be noted that on the national basis about 60 
percent of the population may be expected to 
affiliate with a local church. In the western 
region this percentage is considerably lower. 
Thus, on the average, a population of 1500 
might be expected to produce a church of 900 
constituents, disregarding the churching of 
some people outside of the neighborhood, and 
internal heterogeneity of the population, which 
may cut the degree of affiliation to one specific 
church. 

Many urban churchpeople believe that a 
church of about 500 members is the optimum 
size of a neighborhood institution, while a 
downtown church, to support a diversified staff 


and program, may need 1500 or 2000 or even 
more, 


, i? “4 e 


mahoe sreper 


Fip. 1 Church serving one neighborhood only. 


Area Requirements 


There is no common un 
the adequate size Ofac 
size of the site will dep 
church that is being pr 
the program. If an out 
is desired, that will j 
bly. If a parochial sc 
will mean another 


iform agreement as to 
hurch site. Certainly the 
end upon the size of the 
Ojected, and the scope of 
door recreational program 
ncrease the size apprecia- 
hool is to be included, this 
appreciable increase in site 
needs. In most cases, landscaping and off-street 
Parking should be Provided for. Table 1 lists 
some standards that have been recommended. 


Church Centers 


The church and synagogue are still vital and 
Important community facilities for many people. 
The role of these religious institutions has ex- 
panded into religious education and social activ- 
ities. Parochial schools are common adjuncts to 
many churches and synagogues. In recent years 
they have expanded their activities to include all 
their constituents, especially the youth and the 
elderly. The result has been community centers 


TABLE 1 


Community Facilities 


SOCIAL AND CULTURAL FACILITIES 


built and run by the churches to meet the social 
and cultural needs. Such centers usually include 
meeting rooms, game rooms, shops, dining 
rooms, and some recreational facilities, 

The location of the church center is usually 
adjacent to the religious institution, if sufficient 
land is available. Church parking areas can be 
used when there are no religious services. 


PUBLIC LIBRARY 
Branch Library 


A branch library can play an important role as a 
cultural center. In addition to providing books, it 
can provide record and tape lending, music-lis- 
tening facilities, visual-aid facilities, lecture 
series, and act as a-general information center. 
With such an expanded role, the library or cul- 
tural center will be an important element in the 
neighborhood. The general standards for small 
public libraries are shown in Table 2. 
Regardless of the size of the community, its 
library should provide access to enough books 
to cover the interests of the whole population. 


sess 


Source 





Conference on Church Extension 
Standards based on:* 
0-400 membership 


Acres recommended for church site 


1 acre 
400-800 membership 2 acres 
800-1200 membership 3 acres 
1200 or more members 4 acres 
Presbyterian Board of Missions’ 3 acres (on the average) 






Urban Land Institute’ 


3-5 acres (preferably near a shopping center) 
Van Osdal! 


5-6 acres (for a 600-seat church with 150 parking spaces) 
8 acres (for a Catholic church with a parochial school) 


*Ross W. Sanderson, condensed report, conference on church extension, 1953, N.Y. National Council of 
Churches. 


‘Everett L. Perry, “Selections of a Church Site,” The City Church, September 1953. 
*Urban Land Institute, Community Builders Handbook, 1954, p. 89. 
‘N. K. Van Osdal, Jr., “The Church and the Planned Community,” The City Church, May 1952. 
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Fig. 2. Location of churches serving more than one neighborhood. 
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1. Libraries serving populations from 5000 
5 . . . to 
ea. require & minimum of two books per 

2. Communities up to 5000 persons need 
access to a minimum of 10,000 volumes, or 
three books per capita, whichever is greater 
The library building should provide space for 
the full range of library services. All libraries 
should have designated areas for children’s 
young adult, and adult materials. | 

Multipurpose rooms should be provided for 
meeting, viewing, and listening by cultural, 
educational, and civic groups unless such facil- 
ities are readily available elsewhere in the com- 
munity. They should be located for easy 
Supervision so that they may be used for quiet 
reading and study when not needed by groups. 

No single type of building is satisfactory for 
all public libraries. Each building is likely to be 
different, and its differences should be directly 
related to its service program. 

The library building should be located in or 
near the community shopping center and at 
street level if possible. Adequate parking 
should be available nearby. 


MULTISERVICE CENTER 


One of the new social institutions to emerge in 
the community is the multiservice center. This 
facility is being encouraged by the federal gov- 
ernment in Model Cities areas. It is to be similar 


AVENUE 


BEOOK 


to a neighborhood community center housing 4 
multitude of federal, state, and local services. 
Also, it is to be the headquarters of local com- 
munity action groups. At this neighborhood 
facility, assistance can be provided in solving 
problems such as employment service, job 
training, welfare, day care, voting, social secu- 
rity, and housing. In theory, each multiservice 


center should reflect the social, economic, and 
orga- 


educational needs of each community. Its 
nization and operation must be flexible and 
multifunctional to adjust to constantly chang- 
ing community needs. Each center, in essence, 
would be different from other centers. 
Combined with these service facilities may be 
the more traditional social and recreational 
facilities, thereby making this center a truly 
community endeavor. The location, obviously, 
should be central and easily accessible to the 
entire community. Since many of the services 
would be for the elderly, disabled, or poor, con- 
sideration must be made for these groups. 
Some suggested locations would be adjacent to 
shopping areas, churches, or street level of mul- 
tistory apartment buildings. Close proximity to 
bus stops and train stations would be essential. 


Health Centers 


Adequate medical services are essential on the 
local level. This should include medical, dental, 
and psychiatric services. This can be in the form 





Fig. 3 M. Paul Friedberg & Associates, Landscape Architects. 


of private and/or public facilities. A group prac- 
tice providing a wide range of medical services 
would be one appropriate method. Medical and 
dental offices can easily be incorporated with 
the neighborhood shopping center. Provisions 
for accessibility to a hospital outside the neigh- 
borhood in emergencies are essential. Smal| 
preventive care and medical diagnostic facili- 
ties would alsc be appropriate. 


COMMUNITY CENTERS 


One way to provide activity space for both 
young and old is with a community center. It 
could provide meeting and recreational spaces 
complete with a serving kitchen for catering, 
The lower (presumably more noisy) level could 
contain a teenage center with separate access 
and include game rooms, dance halls, etc. It 
should not be necessary for the teenagers to 
feel they must abandon the community to find 
activities especially suited to them; nor should 
their activities be in conflict with their parents’ 
entertainment. The floor plan in Fig. 5 depicts 
an arrangement that is suitable for expansion 
to accommodate various neighborhood sizes. 


Youth Center 


The youth center may consist of a variety of 
building types. It may be a boys club, a YMCA 
or YWCA, or a settlement house. Sometimes, it 
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TABLE 2 Interim Standards for Small Public Libraries—Guidelines for Determining Minimum Space Requirements 
Estimated 
Size of Shelving space,* Amount of Staff work additional Total floor 
Population served book collection ; lin ft of shelving’ floor space Reader space space space needed’ space 
Under 2499 10,000 volumes 1300 lin ft 1000 ft? Minimum 400 ft? for 300 ft? 300 ft? 2000 ft? 
13 seats, at 30 ft? per 
reader space 
2500-4999 10,000 volumes plus 1300 lin ft; add 1 ft 1000 ft?; add 1 ft? Minimum 500 ft? for 300 ft? 700 ft? 2500 ft? or 
three books per of shelving for for every 10 16 seats; add five 0.7 ft? per 
capita for population every eight books books over seats per thousand capita, 
over 3500 over 10,000 10,000 over 3500 population whichever 
served, at 30 ft? per is greater 
reader space 
5000-9999 15,000 volumes plus 875 lin ft; add 1 ft 1500 ft?; add 1 ft? Minimum 700 ft? for 500 ft?; add 150 1000 ft? 3500 ft? or 
two books per capita of shelving for for every 10 23 seats; add four ft? for each full- 0.7 ft? per 
for population over every eight books books over seats per thousand time staff capita, 
5000 over 15,000 15,000 over 5000 population member over 3 whichever 
served, at 30 ft? per is greater 
reader space 
10,000-24 999 20,000 volumes plus 2500 lin ft; add 1 2000 ft?; add 1 ft? Min. 1200 ft? for 40 1000 ft?; add 1800 ft? 7000 ft? or 
two books per capita ft of shelving for for every 10 books seats; add four seats 150 ft? for each 0.7 ft? per 
for populations over every eight books over 20,000 per thousand over full-time staff capita, 
10,000 over 20,000 10,000 population member over 7 whichever 
served, at 30 ft’ per is greater 
reader space 
25,000-49 000 50,000 volumes plus 6300 lin ft; add 1 5000 ft?; add 1 ft? Minimum 2250 ft? for 1500 ft?; add 5250 ft? 15,000 ft? or 
two books per capita ft of shelving for for every 10 75 seats; add three 150 fr’ for each 06 ft per 
for population over every eight books books over seats per thousand full-time staff capita, 
25,000 over 50,000 50,000 over 25,000 member over 13 whichever 
population served, at is greater 


30 ft? per reader space 


“Libraries in systems need only to provide shelving for basic collection plus number of books on loan from resource center at any one time. 
A standard library shelf equals 3 lin ft. 


‘Space for circulation desk, heating and cooling equipment, multipurpose room, stairways, janitors’ supplies, toilets, etc., as required by community needs and the program 
of ibrar ° 
Y 5€rvices 
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TABLE 3 Social and Cultural Facilities 





Facility Location and Number 

_— | distance served 
Church or synagogue Central to concreaating. enn naan 

entral to congregation 

lence: 9 , 500-2500 
Branch library Central, 1 mile max. Up to 5000 
Recreation center %—-% mile Up to 5000 
Social center %-% mile Up to 5000 
Health center Central, %-% mile Up to 5000 
Multiservice center Central, %-% mile Up to 5000 


Description 
A place of worship and often 
a social center for the 
congregation. If a school is 


included, it becomes the 
center for religious education. 


A small branch of a larger 
system. Should contain both 
children’s and adult's reading 
rooms, and range of books, 
records, and magazines. 


A multipurpose building. 
Usually includes a gym, 
swimming pool, and game 
rooms. Meeting rooms and 
other multipurpose areas. 


A multipurpose building with 
emphasis upon passive 
activities such as game 
rooms, reading and meeting 
rooms. 

Small medical offices that 
can provide basic diagnostic 
and treatment services. 
Usually a public facility but 


may be private group practice. 


Group of offices or one large 
flexible space that can be 
modified as needs change. 


Function 


A facility in which religious 
services and gatherings as 
well as social meetings and 
other neighborhood 
activities are held. 


A facility to serve the 
limited reading and 
research needs of a 
neighborhood. 


To serve the recreational 
needs of a neighborhood 
including small-scale 
outdoor activities and a full 
range of indoor activities. 


A facility to be used for 
social activities such as 
dances, banquets, 
meetings, special-interest 
shows, and exhibits. 


A facility to provide minor 
health services, to serve aS 
a health information center 
and possibly act as a 
referral bureau. 

A facility to serve primarily 
s an information and 
acommunity-guidance 
center providing legal and 
other professional advice. 


Planning 
considerations 


Should be easily accessible 
on foot if possible, and 
located in a quiet area with 
sufficient space for land- 
scaping and off-street 
parking. 

Should be easily accessible, 
preferably on a main 
thoroughfare, in a 
subshopping area, or near a 
neighborhood center. Ease 
of parking is desirable. A 
minimum of 80 years 
expansion should be 
possible. 


This facility may be part of a 
school or located in a park. It 
may generate noise and 
should thus be somewhat 
separated from other quieter 
facilities. Ease of parking is 
desirable. 


This facility may be part of a 
school, should have some 
food-preparation facilities 
and should provide adequate 
off-street parking. 

This facility may be part of a 
school, should be easily 
accessible on foot with the 
provision for off-street 
parking. 

Provides a sense of contact 
with governmental 
organizations; brings the 
government closer to the 
people; provides an outlet 
for local participation. 
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rN a Ts 


Home-oriented space 


ome cluster OF subneighborhood 
common space 


Neighborhood space 


Community space 


Function 


Should meet aesthetic qualities 
and accommodate informal activi- 
ties of an active and passive 
nature, i.e,, sitting, reading, gar- 
dening, sunning, children’s play, 
and family activity 

Especially important in high-den- 
sity areas, providing visual relief 
and aesthetic qualities for activi- 
ties similar to those mentioned 
above, as well as meeting areas 
for small informal groups, walk- 
ing, jogging, and dog walking 
Should accommodate neighbor- 
hood interest preferences; may 
include sports areas for minor 
leagues, outdoor skating rinks, 
water play, as well as special! 
events and informal passive activ- 
ities 


Should accommodate social, cul- 
tural, educational, and physical 
activities of particular interest to 
the community; multipurpose, 
year-round, day/night activities; 
low-level competitive sports with 
limited spectator space 


Varies according to housing type; 


Space, design, and service area 


immediately adjacent or within 
500 ft of each dwelling unit 


Must be visually accessible; varies 
from 500 ft? to 2 acres; designed 
to be as flexible and adaptable as 
possible; will serve an area of 100 
yd to % mile radius 


Space should be associated with 
an elementary school; varies from 
4 to 20 acres; will serve 5000 peo- 
ple within an area of % to 4 mile 
radius 


Space should be associated with a 
secondary school; varies from 15 
to 20 acres; will serve several 
neighborhoods or 15,000 to 
25,000 people within a radius of 4 
to 1% miles; accessible by walk- 
ing, cycling, and public transit 


Community raciiies 


RECREATIONAL FACILITIES 


Example Z 
Front- and backyards, driveways, 
sidowalks, porch, balconies, work- e 
shops, play rooms, recreation F 
rooms } 


Vacant lots, cul-de-sacs, boule- \, 
vards, greenbelts, walkways, yo 
trails, playlots, rast areas, vest- 
pocket parks, parkettes 


Neighborhood parks or park- 
school combinations; playfields 
for baseball, soccer, and football; 
adventure playgrounds, wading 
pools, neighborhood centers 


Community park or park-school 
combinations; facilities for play- 
grounds, recreation center, meet- 
ing rooms and library; track and 
field areas, sports fields, arena, 
and swimming pool 


TABLE 2 General Standard for Open Space 
Minimum 

Area Acres per 1000 population Service radius size 

Subneighborhood areas Included in neighborhood and 100 yd minimum 500 fr 
community parks 

Neighborhood park and 4 %-% mile 10 acres 
elementary school 
combination® 
Community park and 3 1-1% mile 30 acres 


secondary schoo! 


COTM ch other. It 
f 


*\t is assumed that the park and the school are adjacent and completely accessible to each other |! 
they are not, then the acreage for the park and for the school should each be increased by 25 percent. 
These figures include the space occupied by the buildings on each site and the parking areas. 


TABLE 3 Average Open Space Standards 


Acres per 1000 Service . 
Area population radius a Size — 
~ 0.25-0.5 eM mi : lly 
k lot 0.25-0.5 ‘*-% mile, 0.6-2.0 acres, usua 
Tot lot (playlot, park lot) ae apc 
% mile 
- 0.5 “4% mile 0.6 to 1.0 acre, usually 
Parkette (vest-pocket park) np 
Neighborhood park (playground, 1.0-2.0 eee il —_ usually 
local park, community park) usual y 
% mile 
lly 
i | 1,0-2.0 4-3 miles, 4-100 acres, usua 
Community park (playfield) sie © ees 
1 mile 


_ 
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Every residential neighborhood requires a 
range of facilities for both children and adults 
that are easily accessible to the living units. 
Such facilities should include at least the fol- 
lowing: 

1. A preschool play area, usually called a 
playlot or a tot lot, for very young children who 
require close supervision. Such tot lots must be 
within easy reach of and visual observation 
from the living unit. With judicious arrange- 
ment of buildings, these spaces can usually be 
located between buildings or at the end of clus- 
ters, to form natural informal groups. 

2. A centralized play space for grade-school 
children. This playground should be well- 
equipped and of adequate size to accommo- 
date all the children that will use the facility. 

3. Outdoor sitting areas should be provided 
for adults for passive activities. Such areas 
must be attractive and also provide a variety of 
visual experiences. They may include shaded 
areas, roof gardens, paved areas, and areas to 
view children at play. 

4. More activity recreation areas should also 
be provided. These facilities can be used by a 
variety of age groups and require greater 
supervision and control. Such facilities may 
include tennis courts, boccie courts, bicycle rid- 
ing paths, or archery ranges. The most popular 
facility in this category is probably the swim- 
ming pool. This can include a wading pool for 
young children, cabanas, and even a recreation 
building. 

In addition, golf courses and open lands for 
passive recreation are desirable elements for 
the total community. Community recreation, 
where feasible, should stress year-round activi- 
ties rather than limited seasonal ones. 

The following pages present the salient 
aspects of each of the above-mentioned facili- 
ties. This section includes a summary descrip- 
tion of the various facilities according to 
function, equipment, and the area served. 


PLAYLOTS 


The playlot should be provided in the central 
open area within each block or adjoining each 
cluster of dwellings. In developments serving 
families with children, playlots should be pro- 
vided for preschool children up to 6 years of 
age. 

They are a necessary element of housing 
developments to complement common open- 
space areas. Playlots may include (1) an 
enclosed area for play equipment and such spe- 
cial facilities as a sand area and a spray pool; (2) 
an open, turfed area for active play; and (3) a 
shaded area for quiet activities. 


Location of Playlots 


Playlots should be included as an integral part 
of the housing area design, and are desirably 
located within 300 to 400 ft of each living unit 
served. A playlot should be accessible without 
crossing any street, and the walkways thereto 
should have an easy gradient for pushing 
strollers and carriages. Playlots may be in- 
cluded in playgrounds close to housing areas, 
1o serve the preschool age group in the adjoin- 
ing neighborhood 


Size of Playlots 

The enclosed area for play equipment and spe 
cial facilities should be based on a minimum of 
70 ft’ per child, which is equivalent to 21 ft’ per 
family. A minimum enclosed area of approx: 
mately 2000 ft? will serve some 30 preschool 
children (about 100 families). Such a size will 


accommodate only a limited selection of play 
equipment. To accommodate a full range of 
equipment and special facilities, including a 
spray pool, the minimum enclosed area should 
be about 1000 ft?, which would serve up to 50 
preschool children (about 165 families). Addi- 
tional space is required to accommodate the 
elements of the playlot outside of the enclosed 
area. A turfed area at least 10 ft square should 
be provided for activity games. 


Playlot Activity Spaces and 
Elements 


A playlot should comprise the following basic 
activity spaces and elements: 

1. An enclosed area with play equipment and 
special facilities including: 

a. Play equipment such as climbers, 
slides, swing sets, play walls and play- 
houses, and play sculpture 

b. Asand area 

c. Aspray pool 

2. An open, turfed area for running and 
active play 

3. A shaded area for quiet activities 

4. Miscellaneous elements—including benches 
for supervising parents; walks and other paved 
areas wide enough for strollers, carriages, tri- 
cycles, wagons, etc.; play space dividers 
(fences, walks, trees, shrubs), a step-up drink- 
ing fountain, trash containers, and landscape 
planting 


Layout of Playlots 


The specific layout and shape of each playlot 
will be governed by the existing site conditions 
and the facilities to be provided. General princi- 
ples of layout can be described as follows: 

1. The intensively used part of the playlot 
with play equipment and special facilities 
should be surrounded by a low enclosure with 
supplemental planting, and provided with one 
entrance-exit. This design will discourage intru- 
sion by animals or older children, provide ade- 
quate and safe control over the children, and 
prevent the area from becoming a thorough- 
fare. Adequate drainage should be provided. 

2. Equipment should be selected and ar- 
ranged with adequate surrounding space in 
small, natural play groups. Traffic flow should 
be planned to encourage movement through- 
Out the playlot in a safe, orderly manner. This 
traffic flow may be facilitated with walks, plant- 
ings, low walls, and benches. 

3. Equipment that enables large numbers of 
children to play without taking turns (climbers, 
play sculpture) should be located near the 
entrance, yet positioned so that it will not cause 
congestion. With such an arrangement, chil- 
dren will tend to move more slowly to equip- 
ment that limits participation and requires turns 
(swings, slides), thereby modifying the load 
factor and reducing conflicts. 

4. Sand areas, play walls, playhouses, and 
play sculpture should be located away from 


such pieces of equipment as swings and slides 
for safety and to promote a creative atmo- 
sphere for the child's world of make-believe, 
Artificial or natural shade is desirable over the 
sedentary play pieces, where children will play 
on hot days without immediate supervision. 
Play sculpture may be placed in the sand area 
to enhance its value by providing a greater vari- 
ety of play opportunities. A portion of the area 
should be maintained free of equipment for 
general sand play that is not in conflict with 
traffic flow. 

5. Swings or other moving equipment 
should be located near the outside of the equip- 
ment area, and should be sufficiently separated 
by walls or fences to discourage children from 
walking into. them while they are moving. 
Swings should be oriented toward the best 
view and away from the sun. Sliding equipment 
should preferably face north, away from the 
summer sun. Equipment and metal surfaces 
should be located in available shade. 

6. Spray pools should be centrally located, 
and step-up drinking fountains strategically 
placed for convenience and economy in rela- 
tion to water supply and waste-disposal lines. 

7. The open, turfed area for running and 
active play, and the shaded area for such quiet 
activities as reading and storytelling should be 
closely related to the enclosed equipment area 
and serve as buffer space around it. 

8. Nonmovable benches should be conve- 
niently located to assure good visibility and pro- 
tection of the children at play. Durable trash 
containers should be provided and conveniently 
located to maintain a neat, orderly appearance. 


Playlot Equipment for Preschool 
Children 


Table 1 indicates types, quantities, and mini- 
mum play space requirements for various types 
of equipment totaling about 2800 ft’; this area, 
plus additional space for circulation and play 
space dividers, will accommodate a full range 
of playlot equipment serving a neighborhood 
containing approximately 50 preschool chil- 
dren (about 165 families). 

Smaller playlots may be developed to serve a 
neighborhood containing some 30 children 
(about 100 families) using a limited selection of 
equipment with play space requirements total- 
ing about 1200 ft’; this area, plus additional 
space for circulation and play space dividers, 
should consider the following desirable priori- 
ties: (1) a sand area, (2) a climbing device such 
as a climber, a play wall, or a piece of play 
sculpture, (3) a slide, and (4) a swing set. Where 
several playlots are provided, the equipment 
selections should be complementary, rather 
than all being the same type. For example, one 
playlot may include play walls or a playhouse, 
while another playlot may provide a piece of 
Play sculpture. Also, such a costly but popular 
item as a spray poo! may be justified in only 
one oul of every two or three playlots provided 


TABLE 1 
a 
Number of Play space 


Equipment 


Climber 

Junior swing set (four swings) 
Play sculpture 

Play wal! or playhouse 

Sand area 

Slide 


pieces requirements 


10 « 25 ft 
16. 32" 
10- JO 
15. 15ff 
15x 15ff 
10x 25ft 

« J6ft 


— «8 <3 ot ot od ot 


Spray pool (including deck) be 
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Fig. 1 Playlot site plan. Fig. 2 Playlot layout. 
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Fig. 3 M. Paul Friedberg & Associates, Landscape Architects. ; 
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PLAYGROUNDS 


Each housing development that generates sev- 
eral hundred children between the ages of 6 and 
16 should provide play areas for these children. 

The location of the playground should be at 
or near the center of the development or neigh- 
borhood so that it can be easily and safely 
reached from all the living units. Traditionally, 
the playground will be located at or adjacent to 
the elementary school and will serve as part of 
the neighborhood core of activities. 

The playground at every elementary school 
should be of sufficient size and design, and 
properly maintained, to serve both the elemen- 
tary educational program and the recreational 
needs of ali age groups in the neighborhood. 
Since education and recreation programs com- 
plement each other in many ways, unnecessary 
Guplication of essential outdoor recreation 
facilities should be avoided. Only where this 
joint function is not feasible should a separate 
pleyground be developed. 

The planning and design of the playground 
ere critical. it must provide for a variety of activ- 
ities and serve the needs of both boys and girls 
of different ages. The main areas of the play- 
ground include: 

1. An apparatus area for swings, slides, jun- 
gie gyms. and other equipment. 

2. An open area for running, jumping, and 
informa! play 

3. Courts and fieids for games of softball, 
soccer, tennis, handball, and volleyball 

4. An area for quiet games such as crafts, 
checkers, and hobbies 

5. A wading or spray pool for the younger 
children 

6. A sitting area both for parents to observe 
the children and for the children to rest from play 

The entire area should be enclosed and 
screened off from adjacent areas to prevent 
children from wandering off and to provide 
noise insulation for nearby living units. 

The playground should be located to receive 
&@s much sunlight as possible during the day. 

Although the maximum distance generally 
given for a child to walk to a playground is % to 
% mile, it should be located as close as possible 
beceuse if is most frequently and intensely 
used by children who live in the immediate 
vicinity. ideally, no child should be required to 
cross any streets to get to the playground. 


Size and Number of Playgrounds 


Recommended size of @ playground is @ mini- 
mum of 6 to 8 acres, which would serve approx- 
imately 1000 to 1500 families. The smatilest 
playground that will accommodate essential 
activity spaces is about 3 acres, serving approx- 
imately 250 families (about 110 elementary 
school children). This minimum area should be 
increased at the rate of 0.2 to 0.4 acre for each 
additional 50 farnilies. More than one play- 
ground should be provided where: (1) a com- 
plete school playground is not feasible, (2) the 
population to be served exceeds 1500 families, 
or (3) the distance frorn the housing units ts too 


great 


Playground Activity Spaces and 
Elements 


A playground should contain the following 
basic activity spaces and elements: 

1. A playlot, as described in the preceding 
section, with its equipment and surfacing as 
recommended. 


2. An enclosed playground equipment area 
with supplemental planting for elementary 
school children, and with equipment as recom- 
mended, 

3. An open, turfed area for informal active 
games for elementary school children. 

4. Shaded areas for quiet activities such as 
reading, storytelling, quiet games, handicrafts, 
picnicking, and horseshoe pitching for both 
children and adults. 

5. A paved and well-lighted multipurpose 
area large enough for: 

a. Activities such as roller skating, danc- 
ing, hopscotch, four-square, and cap- 
tain ball. 

b. Games requiring specific courts, such 
as basketball, volleyball, tennis, hand- 
ball, badminton, paddle tennis, and 
shuffleboard. 

6. An area for field games, preferably well- 
lighted (including softball, junior baseball, 
touch or flag football, soccer, track and field 
activities, and other games), which will aslo 
serve for informal play of field sports and kite 
flying, and be used occasionally for pageants, 
field days, and other community activities. 

7. Miscellaneous elements such as public 
shelter, storage space, toilet facilities, drinking 
fountains, walks, benches, trash containers, 
and buffer zones'with planting. 


Layout of Playgrounds 


The layout of a playground will vary according 
to size of available area, its topography, and the 
specific activities desired. It should fit the site 
with maximum preservation of the existing ter- 
rain and such natural site features as large 
shade trees, interesting ground forms, rock out- 
crops, and streams. These features should be 
integrated into the layout to the maximum 
extent feasible for appropriate activity spaces as 
natural divisions of various use areas, and for 
landscape interest. Grading should be kept to a 
minimum consistent with activity needs, ade- 
quate drainage, and erosion control. General 
principles of layout are described as follows: 

1. The playlot and the playground equipment 
area should be located adjacent to the school 
and to each other. 

2. An open, turfed area for informal active 
play should be located close to the playlot and 
the playground equipment area for convenient 
use by all elementary school children. 

3. Areas for quiet activities for children and 
adults should be somewhat removed from active 
play spaces and should be close to tree-shaded 
areas and other natural features of the site, 

4. The paved multipurpose area should be 
set off from other areas by planting and so 
located near the school gymnaisum that it 
may be used for physical education without dis- 
turbing other school classes. All posts or net 
supports required on the courts should be con- 


TABLE 2 


structed with sleeves and caps that will permit 
removal of the posts and supports. 

5. The area for field games should be located 
on fairly level, well-drained land with finished 
grades not in excess of 2.5 percent: a minimum 
grade of 1 percent is acceptable on pervious 
soils having ground percolation for proper 
drainage. 

6. In general the area of the playground may 
be divided as follows: 

a. Approximately half of the area should 
be parklike, including the open, turfed 
areas for active play, the shaded areas 
for quiet activities, and the miscella- 
neous elements as described in 7 
below. 

b. The other half of the area should in- 
clude % to 1 acre for the playlot, play- 
ground equipment area, and the paved, 
multipurpose area, and 1% acres (for 
softball) to 1 acre (for baseball) for the 
field games area. 

7. The playground site should be fully devel- 
oped with landscape planting for activity con- 
trol and traffic control, and for attractiveness. 
This site also should have accessible public 
shelter, storage for maintenance and recreation 
equipment, toilet facilities, drinking fountains, 
walks wide enough for strollers and carriages, 
bicycle paths, benches for adults and children, 
and trash containers. 


Playground Equipment for 
Elementary School Children 


Table 2 indicates types, quantities, and mini- 
mum play space requirements totaling about 
6600 ft?; this area, plus additional space for cir- 
culation, miscellaneous elements, and buffer 
zones, will accommodate a full range of play- 
ground equipment serving approximately 50 
children at one time. 


PLAYFIELDS 


A large housing complex or residential devel- 
opment that will generate from 10,000 to 20,000 
people, or the equivalent of several neighbor- 
hoods, will require a playfield. The playfield will 
provide a wide range of recreational activities 
for teenagers and adults. 

The location of the playfield should be within 
’£ to 1 mile of every housing unit. The greater 
the population density, the closer the playfield. 
Ideally, it should be easily accessible by walking 
or bicycle. Usually, the playfield would be situ- 
ated near or adjacent to a high school for obvi- 
ous reasons. 

The area requirements for each playfield will 
vary with the number and composition of the 
population to be served. The minimum area is 
considered to be about 10 acres, or 1 acre for 
each 800 to 1000 people served. 


eee 


Equipment 


Balance beam 

Climbers 

Climbing poles 

Horizontal bars 

Horizontal ladder 
Merry-go-round 

Parallel bars 

Senior swing set (six swings) 
Slide 


Number 
of pieces 


Play space 
requirements 


15x 30 ft 
21 50 ft 
10x 20 ft 
15x 30ft 
15 x 30 ft 
40 «x 40 ft 
15x 30f 
30 = 45 ft 


~~ ae ow |) 0D) LUD) Oo 


12 = 35 ft 
LS eee 


The most common recreational facilities pro- 
vided in a playfield are: 

1. Major sports areas for softball, baseball, 
football, and soccer 

2. A court game area for games such as ten- 
nis, handball, and volleyball 

3. A swimming pool complex for general 
swimming and diving activities 

4. An amphitheater or bandshell for con- 
certs, rallies, and other cultural activities 
_5.A community recreation building for 
indoor activities and inclement weather 


NEIGHBORHOOD AREAS AND 
FACILITIES 


Playlot 


A playlot is a small recreation area designed for 
the safe play of preschool children. 


Location 


As an independent unit, the playlot is most fre- 
quently utilized in large housing projects or in 
other densely populated urban areas with high 
Concentrations of preschool-age children. More 
often, it is incorporated as a vital feature of a 
larger recreation area. If a community is able to 
perate a neighborhood playground within % 
Mile of every home, playlots should be located 
al the playground sites. A location near a play- 
sain entrane, close to restrooms, and away 
°M active game areas is desirable. 


Size 


= Space devoted to a playlot depends upon 
® total open space available for development 
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TABLE 3 Recommended Dimensions for Game Areas* 


eee 











Area size 
Elementary Junior high High school (including buffer 
Games school school (adults) space), ft? 

Basketball 40 x 60 ft 50 x 84 ft 50 x 84 ft 7,200 
Basketball (college) 50 x 94 ft 8,000 
Volleyball 25 = 50 ft 25 x 50 ft 30 x 60 ft 2,800 
Badminton 20 x 44 ft 1,800 
Paddle tennis 20 x 44 ft 1,800 
Deck tennis 18 x 40 ft 1,250 
Tennis 36 x 78 ft 26 x 78 ft 6,500 
ice hockey 85 = 200 ft 17,000 
Field hockey 180 x 300 ft 64,000 
Horseshoes 10 x 40 ft 10 x 50 ft 1,000 
Shuffieboard 6 = 52 ft 640 
Lawn bowling 14«110ft 1,800 
Boccie 15 x 75 ft 1,950 
Tetherball 10-ft circle 12-ft circle 12-ft circle 400 
Croquet 38 x 60 ft 38 = 60 ft 38 x 60 ft 2,200 
Roque 30 = 60 ft 2,400 
Handball (single-wall) 18 x 26 ft 18 x 26 ft 20 x 40 ft 1,200 
Handball (four-wall) 23 x 46 ft 1,058 
Baseball 210 x 210 ft 300 x 300 ft 400 « 400 ft 160,000 
Archery 50 x 150 fi 50 x 300 ft 20,000 
Softball (12-in ball)t 150 x 150 ft 200 = 200 ft 275 = 276 ft 75,000 
Football 160 x 360 ft 80,000 
Touch football 120 x 300 ft 160 « 360 ft 80,000 
Six-man football 120 7 300 ft 54,000 
Soccer (men) minimum 165 ~ 300 ft 65,000 
snasloniitn 240 x 360 ft 105,000 
Soccer (women) 120 x 240 ft 40,000 


*Table covers a single unit, many of above can be combined. 
226 tDimensions vary ‘vith size of ball used. 
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on a particular site. It may vary from 2500 to 
10,000 ft?. 


General Features 


The playlot should be enclosed with a low fence 
or solid plant materials in order to assist moth- 
ers or guardians in safeguarding their children. 
Careful thought should be given to placement 
of benches, with and without shade, for ease of 
Supervision and comfort of parents and 
guardians. A drinking fountain with a step for 
tots will serve both children and adults. 

Play equipme at geared to the preschool child 
should combii.e attractive traditional play 
apparatus with creative, imaginative equip- 
ment. Such proven favorites as chair, bucket, 
and glider-type swings, 6-ft slides, and a small 
merry-go-round can be used safely. Hours of 
imaginative play will be enjoyed with such fea- 
tures as a simulated train, boat, airplane, and 
playhouse, and fiberglass or concrete animals. 
A small climbing structure should be included 
as well as facilities for sand play. 


NEIGHBORHOOD PARK-SCHOOL 
(ELEMENTARY) 


The neighborhood park-school is the primary 
unit In planning for physical education, recre- 
ation, and health education. This is a combina- 
tion of an elementary school, neighborhood 
park, and playground. It is planned in such 8 
manner that all areas and facilities are used to 
meet the educational and recreational needs of 
the people living in a neighborhood. It is essen- 
tial that areas and facilities be cooperatively 
planned for the dual purpose of instruction and 
recreation, and that the schoo! and community 
recreation programs be coordinated for maxi- 
mum use of these areas and facilities by the 
entire neighborhood. 


The park-school concept of combining educa- 
tion and recreation facilities on a single site has 

reat merit. This combination makes possible a 
wider variety Of Opportunities on less acreage 
and at a lower cost than do separate installa- 
tions. This approach is discussed here as it 
applies to areas at the neighborhood, commu- 
nity, and citywide levels. 

Separately located recreation areas are also 
treated, since there may be certain circum- 
stances under which the park-school may not be 
possible. It must be emphasized, however, that 
the combined approach is highly recommended. 


Location 


The neighborhood park-school should service an 
grea with a Maximum radius of % mile and a pop- 
ulation of approximately 8000 people. any devia- 
tion in the population density (larger or smaller 
communities) may later the service radius and/or 
acreage required for this installation. 


Size 


The minimum area recommended for a neigh- 
borhood park-school is 20 acres. 


General Features 


it is suggested that this area be developed as 
follows: 





Acres 

School building 2.0 
Parking 1.0 
Playlot and apparatus 1.0 
Hard-surface game courts and multiple- 
use area 2.5 
Turf field-games area 5.5 
Park area, including space for drama and 
Quiet activities 5.5 
Buffer zones and circulation 2.0 
Recreation service building 0.2 
Corner for senior citizens 0.3 

Total 20.0 


—_---e_——_—_——_{$— 


The school building should be at the edge of 
the area to provide for maximum development 
6nd utilization of the site, and playground equip- 
ment should be located far enough from the 
building to keep noise from interfering with 
class instruction. 

A separate building containing the recreation 
leader's headquarters and public restroom 
facilities should be provided in close proximity 
lo hard-surface and game areas. 

Hard-surface areas should be contiguous to 
Provide a larger area for recreational, recess, 
physical education, and intramural activities. The 
field area should be large enough for baseball 
896 softball diamonds to accommodate all age 

tls, for various field games, and for special 
‘vents. Paths and walks between areas should 
be placed so as to avoid traffic over lawns, and 

arrangement of facilities and landscaping 
*hould make for ease of supervision. 


NEIGHBORHOOD PLAYGROUND 


Designed primarily to serve children under 14 
i of age, the neighborhood playground 
i have additional features to interest 
Is "agers and adults. The trend in recent years 
thi the neighborhood playground to become 
Var ®asingly the center of activity for ihe wide 
Rea of needs expressed by all residents. The 
*'e diversified interests of today’s recreation 


Cr 
Sumer challenge the facility planner to pro 


vide for a broader program, with more atten- 
tion devoted to multiple use by different age 
groups. 

Modern planning for outdoor recreation at 
the neighborhood level places heavy emphasis 
on combining elementary-school needs with 
those of the community. This type of joint 
development is treated in the immediately pre- 
ceding section on the neighborhood park- 
school. 

Where elementary-schoo! facilities are 
unavailable or inadequate, or joint develop- 


ment is impossible, a separate playground will 
be needed in each neighborhood. 


Location 


The neighborhood playground serves the 
recreation needs of the same population served 
by the neighborhood elementary school. Its 
maximum use radius will seldom exceed % 
mile, with most of the attendance Originating 
within a %-mile distance. It should be located 
close to the center of the area to be served and 
away from heavily traveled streets and other 
barriers to easy and safe access. 


Size 


In order to have the desired features, the neigh- 
borhood playground would normally require a 
minimum of 8 acres. The particular facilities 
required will depend on the nature of the 
neighborhood, with space being allocated 
according to needs. 


General Features 


It is recommended that his area be developed 
as follows: 





Acres 
Turf area for softball, touch football, 
soccer, speedball, and other field games 3.00 
Hard-surface area for court games, such 
as netball, basketball, volleyball, and 


handball 0.50 
Open space for informal play 0.50 
Corner for senior citizens 0.30 
Space for quiet games, storytelling, and 

crafts 0.20 
Playlot 0.20 
Children’s outdoor theater 0.15 
Apparatus area for elementary-age 

children 0.25 


Service building for restrooms, storage, 
and equipment issue, or a small clubhouse 


with some indoor activity space 0.15 
Circulation, landscaping, and buffer zones — 2.00 
Undesignated space 0.75 

Total 8.00 


Depending upon the relationship of the site 
to school and other recreation facilities in the 
neighborhood, optional features such as 4 
recreation building, @ park, tennis courts, or 4 
swimming pool might be located at the neigh- 
borhood playground. If climatic conditions 
warrant, a spray or wading pool should be pro- 
vided. The following space for optional features 


ae 


Acres 
Recreation building . 0.2 
Park area (if there is no neighborhood 
park) 2.0 
Swimming pool 0.5 
Tennis courts 0.4 
Total 3.1 


— as 
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should be added to the standards listed above: 


The addition of optional features may require 


provision for off-street parking. 
Equipment 


The following types of equipment are recom- 
mended: 

Several pieces of equipment designed as 
simulated stagecoaches, fire engines, boats, 
locomotives, etc, 

Physical-fitness or obstacle-course features, 
such as a scaling wall, cargo net climber, etc. 

Balance beam 

Climbing structure, not to exceed 9 ft high 

Horizontal ladder, not to exceed 7 ft high 

Three horizontal bars with fixed heights, of 
rust-resistant metal 

Straight slide 8 ft high or spiral slide 10 ft 
high 

Six or more conventional swings, with low 
protective barriers 

Pipe equipment formed into shapes 

Sculptured forms 

Merry-go-round, safety-type 

The various apparatus groupings should be 


separated by plantings or attractive medium- 
height fencing. 


NEIGHBORHOOD PARK 


The neighborhood park is land set aside pri- 
marily for passive recreation. Ideally, it gives 
the impression of being rural, sylvan, or natural 
in its character. It emphasizes horticultura! fea- 
tures, with spacious turf areas bordered by 
trees, shrubs, and sometimes flora! arrange- 
ments. It is essential in densely populated 
areas, but not required where there is ample 
yard space attached to individual home sites. 


Location 


A park should be provided for each neighbor- 
hood. In many neighborhoods, it will be incor- 
porated in the park-school site or neighborhood 
playground. A separate location is required if 
this combination is not feasible. 


Size 


A separately located neighborhood park nor- 
mally requires 3 to 5 acres. As a measure of ex- 
pediency, however, an isolated area as small as 1 
or 2 acres may be used. Sometimes the neighbor- 
hood park function can be satisfactorily included 
as a portion of a community or citywide park. 


General Features 


The neighborhood park plays an important role 
in setting standards for community aesthetics. 
Therefore, it should include open lawn areas, 
plantings, and walks. Sculptured forms, pools, 
and fountains should also be considered for 
ornamentation. Creative planning will utilize 
contouring, contrasting surfaces, masonry, and 
other modern techniques to provide both eye 
appeal and utility. 


COMMUNITY AREAS AND 
FACILITIES 


Community Park-School (Junior 
High) 


The community park-schoo! (junior high), a 
joint development of school and community, 
provides an economical and practical approach 
to a communitywide facility for educational, 
cultural social, and recreational programs. This 
educational and recreational center generally 


refers to the combination of a junior high 


school and a community park. 
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Location 


It is suggested that this facility provide service 
for an area with a radius of 4 to 1% miles. Such 
an area will normally contain 20,000 to 30,000 


people, but population density may modify the 
size of the area served. 


Size: 


Based upon current formulas for establishing 
junior-high-school and community-park sites, a 
minimum area of 35 acres is desirable. 


General Features 


It is Suggested that the area be developed as 
follows: 





Acres 
Buildings (school and community 
recreation) 5.00 
Turf field-games area 8.00 
Hard-surface games court and 
multiple-use area 2.75 
Tennis courts 1.00 
Football field with 440-yd track 
(220-yd straightaway) 4.00 
Baseball field with hooded backstop 3.00 
Playlot and apparatus 1.00 
Park and natura! areas 5.00 
Parking 1.25 
Buffer zones and circulation 4.00 
Tota! 35.00 





The following may be included as standard or 
optional features: 
Swimming pool (usually related to the 
building) 
Nature study trails and/or center 
Day-camping center 
There are many optional features that may be 
included in the community park-school. The 
inclusion of these is dependent upon the sec- 
tion of the country, available space, topogra- 
phy, community needs, climate, socioeconomic 
composition of the community, and other vari- 
abies. The following may be included as 
optional features. 
Archery range 
Band shell 
Boccie courts 
Botanical garden 
Croquet courts 
Golf driving range 
Golf putting course 
Hard-surface area for dancing 
Horseshoe pfs 
ice-skating or roller-skating rink 
Lake for boating 
Lawn-bowling greens 
Lighted courts and fields 
Shuffleboard couns 
in designing the community park-school, 
planners should consider the proper placement 
of apparatus and areas that serve multiple use, 
and also bear in mind appropriate safety fea- 
tures in the development of each area or facility. 


COMMUNITY PARK-SCHOOL 
(SENIOR HIGH) 


A community perk-school (senior high) is 
planned to provide facilities for youth and 
adults to meet a wide range of educational and 
recreational needs and interests on a single 
site. It generally refers to a combination of a 
high school and a community park. 

it is essential that coordination and coopera- 


tion be exercised by school and municipal 
authorities to ensure the maxirmum develop- 


ment and use of all facilities for instruction and 
recreation, both during and after school hours. 


Location 


It is suggested that the population density of 
the area as well as the total population of the 
community determine the scope and size of the 
area to be served by this facility. For example, 
the higher the population density, the smaller 
the service radius. 


Size 


Based on current formulas, a minimum area of 
50 acres is suggested. 

The site size should be based upon program 
needs, which will include: the physical educa- 
tion instructional program; school-supervised 
games, sports, and athletics; and school and 
community recreation activities during out-of- 
school hours. 


General Features 


It is suggested that the area be developed as 

follows: 

<r 
Acres 

Buildings (including a gymnaisum and an 

aquatics center) 6.00 

Turf field-games area for instruction, 

intramurals, interscholastic athletics 


practice, and recreation use 8.00 
Hard-surface games court and multiple- 

use area 3.00 
Tennis courts 1.50 
Apparatus area for instructional use 

(optional) 0.12 
Recreation area 5.00 


Hard-surface area (for shuffleboard and 
outdoor bowling) 
Turf area (for horseshoes and croquet) 
Turf area (for golf and archery) 
Football field with bleachers and 440-yd 


track (220-yed straightaway) 6.00 
Baseball field 3.50 
Playlot and apparatus 0.50 
Park and natural areas 5.00 
Recreation building with senior-citizen 
center 0.50 
Parking and driver-education range 6.00 
Buffer zones and circulation 5.00 
Total 50.12 





For other features that may be incorporated 
into this facility, see the sections devoted to the 
community park-school (junior high) and the 
citywide or district park. 

An adequate number of each kind of facility 
should be provided to permit full participation 
by the largest group that will be using the facil- 
ity at any given time. 

The total community park-school area should 
be landscaped to create a parklike setting that 
enhances and does not interfere with the 
instructional and recreational areas. 


COMMUNITY PARK AND PLAYFIELD 


The community park and playfield is designed 
to provide a variety of active and Passive recre- 
ational services for all age groups of a commu 
nity served by a large junior high school (20,000 


to 30,000 residents). Prima | 
ry requisite . 
door fields for organized 5 ; ter anan 


for various activities, 5 
licultural development 


Location 


Sports, indoor space 
pecial facilities, and hor. 


lt is highly desirable that this facility be 


incor 
porated into the complex of a community 


park. 





school (junior high). Where this is not feasible 
the community park and playfield should tis 
located within % to 1% miles of residents in its 


service area depending upon population den. 
sity and ease of access. 


Size 


A separate community park and playfield 
requires an area of 15 to 20 acres. At least two- 
thirds of the area should be developed fo; 
active recreation purposes. 


General Features 


The following should be provided: 


Fields for baseball, football, field hockey 
soccer, and softball 


Courts for tennis, basketball, boccie, volley- 
ball, handball, horseshoes, shuffleboard, pad- 
dle tennis, and other games 

Recreation building containing an audito- 
rium, a gymnasium, and special-use rooms for 
crafts, dramatics, and social activities 

Quiet recretion area 

Hard-surface area for dodgeball and kick- 
ball 

May include a neighborhood playground 
(see features under Neighborhood Playground) 


CITYWIDE OR DISTRICT PARK 


The citywide or district park.serves a district of 
a larger city, or a total community of a smaller 
city. This facility should serve a population of 
from 50,000 to 100,000. It is designed to provide 
a wide variety of activities. 


Location 


This facility should be incorporated with a high 
school as a park-school development. Where 
this is not feasible, consideration should be 
given to placing the park as close as possible to 
the center of the population to be served. The 
land available will be a determining factor in 
site selection. While the service area will vary 
according to population density, a normal use 
radius is 2 to 4 miles. 


Size 


The citywide or district park may have from 50 
to 100 acres. 


General Features 


Depending upon available acreage, topogr 
phy, and natural features, the citywide or d's: 
trict park will contain a large number of 
different components. These would include, 
but not be limited to, the following: 

A number of fields for baseball, football 
soccer, and softball 

Tennis center 

Winter sports facilities 

Day-camp center 

Picnic areas (group and family) 

Bicycling paths or tracks 

Swimming pool 

Lake for water sports 

Pitch-and-putt golf course 

Recreation building 

Nature-centered trails 

Skating rinks (ice and roller) 

Playlot and apparatus 

Parking areas 

Outdoor theater 

The above facilities should be separated 


as 
large turf and landscaped areas. Natural a’° 


and perimeter buffers should be provided: 
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OFFICIAL BASEBALL in above the level of home plate. Distance down — from home plate through the pitcher's mound 
foul lines is 320 ft minimum, 350 ft preferred. | and second base should run east-northeast. 
Baseball (13 to P 
“er roel Senior eed and 16 Outfield distance to center field is 400 ft+. For 
tot i (13 to 15 Years) senior league baseball, recommended distance Surface and drainage Surface is to be turf. 
peseba from home plate to outfield fence atall pointsis Infield may be skinned, and shall be graded so 
recommended area Ground space is 3.0 to 300 ft’. that the baselines and home plate are level. 


3,85 acres Minimum. 


Orientation Optimum orientation is to locate Special considerations Backstop is to be pro- 
home palte so that the pitcher is throwing across —_—vided at a minimum distance of 40 ft or prefer- 
the sun and the batter is not facing it. The line ably 60 ft behind home plate. 


size and dimension Baselines are 90’-0”. 
pitching distance is 60’-6". Pitcher’s plate is 10 






SKINNED INFIELD 





LAYOUT AT HOME PLATE 


SKINNED CIRCLE 











7 MINIMUM 
GRANDSTAND 
OR FENCE 
LIMITS 60° FROM 
BASE OR FOUL 
LINES 


\ NOTE: ‘ener PLATE 


The degree of slope from a point 6” in 
front of the pitcher's plate to & point 
6 toward home plate shall be 1” to 
1‘ and such degree of slope shall 
be uniform. Rear slope gradual 
to edge of skinned circle. 





\—— BACKSTOP 


DIAMOND LAYOUT 


LAYOUT AT PITCHER’S PLATE 


Fig.7 Official baseball diamond. Foul lines, catcher's, batter's, and coach’s boxes, next batter's circles, and 3-ft line shall be 2 to 3 in wide and marked with chalk 
or other white material. Caustic [ime must not be used. Infield may be skinned. 
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BASEBALL 


Little League (9 to 12 Years) 


Recommended area Ground space is 1.2 acres 
minimum, 


Size . and dimension Baselines are 60'-0”. 
Pitching distance is 46’-0”. Pitcher’s plate is 6 in 
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LAYOUT AT HOME PLATE 


above the level of home plate. Distance down 
foul line is 200 ft. Outfield distance to pocket in 
center field is 200 to 250 ft optional. 


Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing across 
the sun and the batter is not facing it. The line 
from home plate through the pitcher's mound 
and second base should run east-northeast. 











18° DIA 
CIRCLE 


25'-0”" MIN. 


Fig. 8 Littie league baseball diamond. Foui ti " 
; nes, catcher's, batter’s, and coach’s boxes, next batter's ci 
ith white chalk or other white material. Caustic lime must not be used. Infield may be skinned. = 






Surface and drainage Surface is to be turf. 
Infield may be skinned, and shall be graded so 
that the baselines and home plate are level. 


Special considerations Backstop is to be pro- 
vided at a recommended minimum distance of 
25 ft behind home plate. 


RECOMMENDED OUTFIELD 


xX es 4’-0" HIGH 
KY 


in 
~—_ / % 
* 


io 


TURF ae 


NEXT BATTER’S CIRCLE. 3 DIA 


PROTECTIVE FENCE, 6 HIGH 
— PLAYER'S BENCH 


— BACKSTOP 


and 3-ft restraining lines shall be 2 in wide and marked 








LL, 42-INCH tances are 46’-0” for men, 40’-0” for women, 35’- 
§ w Pitch 0 for Juniors. Fast pitch playing field is 225-ft 
and Slo radius from home plate between foul lines for 


anded area Ground space is 62,500 


men and women. Slow pitch is 275-ft radius for 
res) to 90,000 ft? (2.0 acres). 


15 ac men, 250-ft radius for women. 


gecorm™ 
4 (15 
Orientation Optimum orientation is to locate 
home plate so that the pitcher is throwing 
across the sun and the batter is not facing it. 


and dimension Baselines are 60’-0” for 
and women, 45’-0” for uniors. Pitching dis- 
men 


FIRST BASE LINE 











S S 30’ DIA. CIRCLE—4 oF 

” sara r 
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! sy 
I 
DIAMOND LAYOUT 


CATCHER'S BOX 


. owe 


LAYOUT AT HOME PLATE 


Fig. g 
ball to be 40-0”. For junior player (9 to 12 years) 45-f distance between bases, 35-ft pitching distance. 


A PITCHER'S - 
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Surface and drainage Surface is to be turf. 
Infield may be skinned. The infield shall be 


graded so that the baselines and home plate 
are level. 


Special considerations Backstop is to be 


located at a minimum distance of 25 ft behind 
home plate. 








BACKSTOP 


Diamond for 12-in softball. Foul lines, catcher’s, batter's, and coach's boxes, and 3-ft lines are 2- to 3-in chalk lines. Pitching distance tor women's soft- 
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SOCCER 
Men's and Boys’ 


Recommended area Ground space is 75,250 
ft’ (1.7 acres) to 93,100 ft? (2.1 acres). 


Size and dimension Playing field width is 195°. 
0” to 225'-0”. Length is 330’-0” to 360’-0”. Addi- 
tional area recommended is 10’-)” minimum 
unobstructed psace on all sides. 


Orientation Preferred orientation is for the 
long axis to be northwest-southeast to suit the 
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angle of the sun in the fall playing season, or 
north-south for longer periods. 


Surface and drainage Surface is to be turf. 
Preferred grading is a longitudinal crown with a 
1 percent slope from center to each side and 
adequate underdrainage. Grading may be from 
side to side or corner to corner diagonally if 
conditions do not permit the preferred grading. 


Special considerations Goal posts are to be 
provided at each end of the playing field. 


TOUCH LINE 


330'-0"" MINIMUM (110 YDS) 
BOYS: 100—120 YDS) 


PLAYING FIELD LAYOUT 






GOAL POSTS 


WIDTH AND DEPTH OF GOAL 
POSTS AND CROSSBAR NOT TO EXCEED 6”. 


360-0" MAXIMUM (120 YDS) 


ROUND KNOB 
24'-0" 









CLOTH FLAG 
%” DIA. FLEXIBLE 
SHAFT 


GRADE 


FLAG DETAIL 
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Fig. 10 Playing field for men's and boys’ soccer. Goal posts 
preservative and painted above ground with three coats of whit 
present a flat surface to the playing field, not less than 4 in nor 
to the posts, crossbar, and ground behind the goal. The top of t 
crossbar. All dimensions are to the inside edge of lines. All li 
nontoxic material which is not injurious to the eyes or skin. 


to be pressure treated with paintable, oil-borne 
@ lead and oil. The goalposts and crossbar shall 
more than 5 in. in width. Nets shall be attached 
he net must extend backward 2’-0” level with the 
nes shall be 2 in wide and marked with a while, 


gaSKETBALL (NCAA) 


recommended aréa High school: ground 
e is 5040 ft? minimum to 7280 ft? maxi- 


quit. Collegiate: ground space is 5600 ft? mini- 
mum to 7980 ft? maximum. 


sie and dimension High school recommended 
court is 84 x 50 ft with a 10-ft unobstructed space 
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50'-0" IDEAL 


————— 


RECTANGULAR BACKBOARD 
FE | 


94'-0" COLLEGIATE 


47'-0"" COLLEGIATE 









on all sides (3 ft minimum), Collegiate recom- 
mended court is 94 x 50 ft with a 10-ft unob- 
structed space on all sides (3 ft minimum). 


Orientation Preferred orientation is for the 
long axis to be north-south, 


Surface and drainage Surface is to be con- 
crete or bituminous material with optional pro- 


WIDE BY 8" DEEP 


2" WIDE BY 8” DEEP 





™6’ RADIUS 
(OUTSIDE) 


“6 RADIUS 
(OUTSIDE) 


COURT LAYOUT 


LANE SPACE MARKS 


4°-0" 


° 
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NEUTRAL ZONE MARKS 12” 





7) 2 
E 
3 


Community Facilities 


RECREATION AREAS 


tective colorcoating. Drainage is to be end to 
end, side to side, or corner to corner diagonally 
at a minimum slope of 1 in. in 10 ft. 


Special considerations Safety—backboard 
and goal support should have a minirnum 32-in 
overhang and post may be padded if desired. 
Bottom edge and lower sides of rectangular 
backboard must be padded. 
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(B4’-0" HIGHSCHOOL) 


(42'-0" HIGH SCHOOL) 





END LINE 
54°; FAN SHAPED BACKBOAR 
(HIGH SCHOOL ONLY) 





IRCLE 


CENTER 


Fig. 11 NCAA basketball. The color of the lane space marks and neutral zone marks shall contrast with the color of the bounding lines. The mid- 
court marks shali be the same color as the Aes lines. All lines shall be 2 in wide (neutral zone excluded). All dimensions are to inside edge ot 
lines except as noted. Backboard shall be of any rigid weather-resistant material. The front surtace shall be flat and painted white unless It Is trans- 


Parent. tf the 
boa 
line 





backboard is transparent, it shall be marked with a 3-in wide white line around the border and an 18 x 24-in target area. If the back- 
rd 's transparent, it shall be marked with a 3-in wide white line around the border and an 18 x 24-in target area bounded with a 2-in wide white 
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ONE-WALL HANDBALL 


Recommended area Ground space is 1666 ft’ 
plus walls and footings. 


Size and dimension Playing court is 20’-0” 
wide by 34°-0" long plus a required 11’-0” mini- 
mum width of surfaced area to the rear and a 










ka | §-0" | 60" 


END OF WALL - SINGLE COURT 





6-0" 
Ry 


.. 7 . 





1%" LINE, PAINTED WHITE, 
RED OR YELLOW 


-——— COURT SURFACE 


ELEVATION 


Fig. 12 One-wall handbali. Court markings 1%-in- 
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ap 


eee 


recommended 8'-6" minimum width on each 
side. Courts in battery are to be a minimum of 
6'-0" between courts. 


Orientation Preferred orientation is for the 
long axis to be north-south with the wall at the 
north end. 








—— 1¥%" MESH X 11 GAUGE 
: CHAIN LINK FENCE 












con 


SIDE LINE 


Surface and drainage Surface is to be smooth 
concrete with 9 minimum slope of 1 in. in 10 ft 
from the wall to the rear of the court. 


Special considerations Fencing—court area 
preferably should be fenced with a 10-ft high 
chain link fence. 


a om = =a@ ae a a RS 
XE une or FOOTING 


‘CONCRETE WALL - 16° HIGH I mn | ; 
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SERVICE MARKER — 


6" _ 


LONG LINE 


37'-0”" FOR SINGLE COURT 





wide lines painted white, red, or yellow. 





COURT LAYOUT 
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rgnnlS Orientation Orientation of long axis is to be —‘ to corner diagonally at a minimum slope of 1 in. 
secommended area Ground space is 7200 ft2 —-NOFth-south. in 10 ft for pavement and level for sand-clay 


with underdrainage. 
inimum- 


oe at jimension Playing courtis 36x78 f  SUMace and drainage Surface may be con- 
| 





Ps 4 . . . Py b 4 ° ‘ | 
. jeast 12 ft clearance on both sides or crete or bituminous material with specialized Special considerations Fencing—recom- 
plus 8 _ courts in battery and 21 ft clearance on Protective colorcoating, or sand-clay. Drainage mended 10-ft-high chain link fence on all ¢ 
oni may be from end to end, side to side, or corner _ sides. 
afi e - 
ear 
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21’ 


BASE LINE 


CENTER MARK 


18°-0"" 


SERVICE LINE 
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ISOMETRIC SHOWING NET 
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120'-0 
78'-0 


4 


SIDE | LINE (SINGLES) 


18-0" 


FENCE ENCLOSURE OA 
EDGE OF PAVEMENT 


J 


COURT LAYOUT 


arkings are to the outside of lines except for those involving the center service line which is equally 
He ree the sbepergaepaerrey eodagy a mariees to be 2 in wide. Fence enclosure, if provided, should be 10-ft-high, 11-gauge, 1%-in mesh 
chain link, Minimum distance between sides of parallel courts to be 12’-0”. 
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VOLLEYBALL Surface and drainage Recommended surface 
Recommended area Ground s is 4000 ft? for intensive use is to be bituminous material or 

diieies m. concrete, but sand-clay or turf may be used for 
Size and dimension Playing court is 30 x 60 ft —_ informal play. Drainage is to be end to end, side 
plus 6 ft minimum, 10 preferred, unob- to side, or corner to corner at a minimum slope 
structed space on all sides. of Tin, in 10 ft. 


Orientation Preferred orientation is for the 
long axis to be north-south. 









Wo’ 


a - 





2° SPIKING LINE 


80°-0" 


4” CENTER LINE 






2" VERTICAL TAPE 
MARKER 


2” SPIKING LINE 


SS. 


SIDE LINE 
EDGE Of PAVLMENT 






ENO LINE 


tSOMETRIC SHOWING NET 


Bo vasyeenawinsenslniesinssoeepniens aeyaiat al 
COURT LAYOUT 


Fig. 14 Volieyball court. All measurements for court markings are to the outside of lines except for the centerline, All court markings to be 2 in wide except as 
noted. Net height ai center to be: men 6-0", women 7’-4'.”, high school 7’-0", elementary school 6’-6”. 
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efLEBOARD Orientation Recommended orientation is for 


h Special considerations Secure covered stor- 
mended area Ground space is 312 ft? the long axis to be north-south. 
60 


age for playing equipment should be provided 


near the court area. 
ainimnum 


Surface and drainage Surface i 
; a ; ace is to be con- 
and dimension Playing court is 6-0" x52’ —s crete with a burnished finish. Court surface is to 


rye @ recommended minimum of 2’-0" on _be level with drainage away from the playing @ 
* iy side OF 4-0” between courts in battery. surface on all sides. 
ast 


BASE LINE EXTENDED 2'-0" OR TO NEXT COURT 4'-0” 
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TS wes Pio 
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COURT LAYOUT 


2" LEVEL CONCRETE SURFACE WITH BURNISHED FINISH 
4" » 4" #6 GAUGE WELDED STEEL FABRIC 
{ / y—- 3" CONCRETE SLAB (25008) 
/ | COURT SURFACE 







5° FILTER COURSE WHEN 
TYPICAL SECTION REQUIRED BY SOIL CONDITIONS 





COURT MARKING DETAIL 


Fig. 1 _ All dimensions are fo centers of lines and to edge of court. Maximum line width 1% in, minimum % in. Lines and figures “10,” “8,” 
1 ad ery ccngeaierh i Dacoresr with black shoe dye or black acrylic paint. Court to be constructed of concrete without expansion joints. A depressed alley at 
least 24 in wide, and not less than 4 in deep at midcourt, should be constructed between courts and on the outside of end courts. The alley should slope 1 in. in the 
first 6 ft of the length of the alley from each baseline, then slope to a minimum depth of 4 in at midcourt where a Suitable water drain should be provided. 
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BOCCIE BALL and 9’-0” on each end is recommended. may be used. Drainage may be in any direction 
Recommen , at a recommended slope of 1 percent for turf 
2816 f? ded area Ground space is 1824 to Orientation Preferred orientation is for the and level for sand-clay with underdrainage. 
, long axis to be north-south although it is of 
Special considerations Optional! low wooden 


Size a : minor importance. 
nd dimension Overall court dimensions sag barrier should be provided at each end and/or 


a “nH” ae P py te pe ; 
refine i 19’-6” wide by 78-0” to 92’-0” long. Surface and drainage Surface is to be prefer- side of court. 
al space of at least 3-0” on each side _—ably turf, although a mixture of sand and clay 


FINISHING HALF 


ws STARTINGHALF + _ FINISHING HALF 
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a Ww ' (ee) 
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1'-O"'MIN. 1-0" MIN. Po : 
13-0" 10'-0” 10'-0" 8-0" MAX. 5'0" | B'-0''MAX. 10-0" 10’-0 13'-0 


78'-0'' MINIMUM 92’-0"" MAXIMUM 





COURT LAYOUT 


Fig. 16 Boccie. Court markings to be 2-in wide linen tape held in place with metal pins. 
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HOES 


mended area Ground space is 1400 ft? the long axis to be north-south. 
-jyding clear space. 
iv 


nd dimension Playing court is 10°-0" x Surface and drainage Surface of playing area, 
sit ? plus a recommended 10-ft minimum °%°CPt for boxes and optional concrete walk- 


Orientation Recommended orientation is for vation and slant of steel pegs should be 


between 2 and 3 in and equal. 


Special considerations Boxes are to be filled 
with gummy potter's or blue clay. Safety—2’-0*- 




















high backstop should be constructed at the end 

00 sted area on each end and a 5-ft (min- iis a be turf. Area should be pitched to _of the box to intercept overthrown or bounding 6 

on vide 20ne ON eact side. at a maximum slope of 2 percent. Ele- = shoes. 
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aacxSTOP \ PITCHING DISTANCE 40'-0" BETWEEN BASES OF PEGS =e BACKSTOP 

aor TR = in aa! 

ke aw 4. _-— RAISED FOUL LINE | . 

| es - 

| | | N — = | / ,}er | 
Z| m : OPTIONAL CONCRETE WALK TO TURF BOX. FASTENED BY 2" 4" 2'-0" 
+ Z ++: FRONT AND REAR OF BOX WITH "x 3x 3” ' 
~ | ~ 

| 


STAKES AT CORNERS, AND CAPPED 


_ ANGLE IRON AROUND INSIDE OF BOX WITH %'’x 1-5/8 STRAP STEEL 
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| 6'-0" 7 4'-.0"’ aii | 
| "0" 40" 10" | 

2.0" | _ 46'-0"' 7 0 

| 50'-0" TOTAL COURT LENGTH 


COURT LAYOUT 







6" 1-0" 2'-0" 2-0" 
rs BACKSTOP 
; "| 2"x10"--¥) 
. 4 @ = 
; PEG = S 
-- PITCHING PLATFORM a Y . saat - 
we - x10 . 
2''x 6" RAISED FOUL LINE or 4 


- syt 
A ee 


—wu + 1 UE Il 
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| Pe ak Ta/4 amt, wa” 
= BOX FILLED WITH GUMMY ‘i Gy | 
1 POTTER'S OR BLUE CLAY BNW} 
Tie os TAMIA 19 
i Ps 20"x 20''x10" 29" IRON 
BOX FILLED +i | | Adjacent courts may be no closer SOLID OAK BLOCK PLATE | 
WITHAMINIMUMOF | | | than 10'-0" from stake to stake, _ (DRIVE PEG INTO 15/16" DIA. HOLE. 
& OF GUMMY POTTER'S! | 4 ) SLIP 4''x 6" IRON PLATE WITH 1-1/8" DIA. HOLE = 
OR BLUE CLAY. 1 ip ee ao surfacing details see OVER PEG, AND ATTACH WITH 4 LAG SCREWS |} \. 
+-4 '-" figure 70. 
SECTION B—B v SECTIONA-—A 
All wood members to be pressure oe DETAIL — 
treated with a paintable oil-borne ms IRON PLATE 
preservative. 


Fig. 17 Horseshoe pitching court. 
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SWIMMING POOLS 


Because of the promotion of swimming in high 
schools, colleges, and clubs, competitive swim- 
ming is receiving greater recognition through- 
out the United States. Junior championship 
meets require 8 pool at least 75 ft long and 42 ft 
wide. For senior championship meets, the ideal 
length is 55 yd long and 56 ft wide. The official 
short-course record requires a pool 75 ft in 
length and the long-course requires a pool 165 
ft long. To fully meet these requirements it is 
wise to build @ pool 1 in longer than the speci- 
fied length, as the official distance cannot be 
even a fraction of an inch short. 

The width of the pool is governed by the 
number and width of swimming lanes desired. 
The competitive poo! should never have fewer 
than six lanes. The width of the lane represents 
the full spread of the arm in the breast stroke, 
end widths of 6, 7, and 8 ft have been desig- 
nated as satisfactory. Lanes 5 ft wide are not 
recommended. 

The siope of the pool floor should be as fol- 
lows: No sudden changes of slope should be 
permitted in the area where the water is less 
than 5 ft deep. For depths less than 6 ft, the 
slope should be 1 ft in each 15 ft, and from the 
deep area in front of the diving board, the slope 
must not exceed 1 ft in each 15 ft. 

Standards for the depth of swimming pools 
have been established by the Amateur Athletic 
Union (AAU), and these must be adhered to in 
connection with competitive swimming sanc- 
tioned by the organization. For the 75-ft pool, 
the shallow end should be at least 3 ft deep and 
slope not more than 1 ft each 15 ft and 4 mini- 
mum of 10 ft and preferably 12 ft under the div- 
ing boards. When high diving platforms (10 m) 
are used, the depth must be increased to 15 ft, 
maintaining other dimensions given. The 
National Collegiate Athletic Association (NCAA) 
recommends 2% ft of water in the shallow end 
of the pool. 

in any public pool the depth in the shallow 
end should never be more than 3 ft. For all com- 
mercial, municipal, and recreational pools, 80 
to 85 percent of the total water area should be 5 
ft or less in depth. 

In planning for swimming pools, three factors 
must be considered. First consideration is the 
types of swimming pools. Second considera- 
tion is the location of the pools, and third, the 
size of the poois. 

1. The three types of pools are: 

a. Wading pools for young children. The 
maximum depth of water in a wading 
pool is recommended not to exceed 24 


in, Sufficient deck or circulation space 
for parents should be provided around 
the pool. this type of pool should be 
separated from a regular swimming 
pool because of safety and considera- 
tion for older swimmers. 

b. General swimming pool for older chil- 
dren and adults. The pool may be of 
any size or shape, but most frequently 
it is rectangular. The pool should be a 
minimum of 250 ft? with at least 25 ft’ 
of water surface per bather at time of 
maximum load. The depth of the pool 
will vary from about 3 ft deep to about 
10 ft deep. The deep end usually is 
used for diving. Not more than one- 
third of the pool area should have a 
water depth exceeding 5 ft. 

When only one pool is possible, the gen- 
eral pool serves both the swimming 
and diving functions. The shape of the 
pool should be such that there is clear 
distinction between the two activities. 

c. Diving pools are used for diving and 
deep-water activities. Whenever possi- 
ble, this pool should be separated from 
the general swimming pool. The mini- 
mum depth of water in diving areas 
with a board 1 m or less above water 
should be 8 ft 6 in. If the board is over 1 
m, but not over 3 m above the water, 
the depth should be 10 ft. 

2. The location of pools should be such that 
they will receive a maximum of sunlight 
throughout the day. Avoid shadows from build- 
ings and trees. The pools should have a 
southerly exposure. Avoid locating the pools too 
close to any dwelling units. An adequate buffer 
for noise and visual separation is essential. 
Avoid a location too close to the nearest lot lines. 

3. The size of the pools should be sufficient 
to comfortably accommodate all swimmers at 
the peak time. After determining the maximum 
number of swimmers, allow at least 25 ft’ per 
person. 

Accessory facilities that are essential include 
a bathhouse, deck area for sunbathers, and an 
area for games, parking, and storage. If possi- 
ble, the pool can be designed for winter activi- 
ties such as ice skating and hockey. 


PITCH-AND-PUTT GOLF 


An undulating or steeply sloping area of land 
unsuitable for ordinary games can often be 
transformed into an excellent pitch-and-putt or 
approach course. When well laid out and main- 
tained, this facility often proves extremely pop- 


ular, particularly in densely populated urban 
areas. It is also one of the few games where the 
income can more than offset the cost of main- 
tenance and management. 

Space requirements vary according to the 
design of the course. Assuming, however, that 
only a mashie, niblick, and putter are to be used 
and the holes will not be less than 35 yd in 
length or more than 90 yd, 10 acres should be 
sufficient to provide 18 holes or half this area 
for 9 holes. The minimum width of any part of 
the course should not be less than 70 yd and 
greens should be from 350 to 500 yd’ in area. 
There should be a clear putting space of not 
less than 10 yd in any direction around the hole. 

There are two general types of golf courses in 
use today—9-hole and 18-hole. 

The 18-hole course is the standard layout. 
The 9-hole course is a short course with the fair- 
ways and greens smaller than those of a regu- 
lation course but similar in every other way. 

The average length of an 18-hole course is 
6500 yd, while a 9-hole course is less than half 
of this lenght. 


GOLF COURSES 


The use of a golf course as the main feature of 
the open-space area in cluster or planned unit 
developments is becoming increasingly com- 
mon. golf courses are attractive because they 
usually present a finely manicured, perma- 
nently green, well-landscaped vista. The course 
can meander over rolling terrain and fit into 
odd shapes, incorporating ponds and rock out- 
croppings. 

A full 18-hole course requires from 160 to 200 
acres of land. A 9-hole course needs about 100 
acres. A par-3 course occupies about 30 acres. 
One drawback is that golf courses are expen- 
sive to build and to maintain. A golf course's 
main asset, from a developer's standpoint, is 
that land values adjacent to the fairways are 
substantially increased. More important, from a 
planning standpoint, is that permanent open 
space is created, which enhances the aesthetic 
atmosphere and physical attractiveness. 

The total course length ranges from 5000 to 
6000 yd. One fairway requires a 100-yd width. 
One method used to conserve land is to double 
the fairways, that is, use two parallel fairways. 
This requires a width of about 150 yd but 
reduces the total length. Another disadvantage 
in the use of a golf course is the relatively small 
numbers of people who can utilize it at any one 
time, Golf courses should be restricted to large 
developments where a range of other recre 
ational facilities are available. 
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Fig. 18 A 25-m recreational swimming pool, 340 bathers. 
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1. 355 yd 5. 430 yd 9. 380 yd 
2. 380 yd 6. 320yd 10. 290 yd 
3. 345 yd 7. 150 yd 11. 415 yd 
4. 160 yd 8. 300yd 12. 395yd 


Fig. 19 Typical layout of an 18-hole golf course. 
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Fig. 26 Typical tayoul of @ nine-hole golf course. 
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15. 320 yd 
16. 460 ya 
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Four Basic Types of Golf Courses 


The par-3, or pitch-and-putt course, has 18 
short holes and can be built on about 45 to 50 
acres. Most golfers do not consider this real 
golf, 

The nine-hole course, with full-length fair- 
ways, can be built on 50 to 80 acres. It is real 
golf, but many golfers would prefer a regula- 
tion 18-hole course. 

The executive course is the shortest course 
on which what is considered real 18-hole golf 
can be played. It is often used in retirernent 
communities and takes up frorn 70 to 100 acres. 

A regulation 18-hole golf course requires 
anywhere from 100 to 200 acres, depending on 
its length. If it plays more than 7000 yards from 
its back tees, it can legitimately be termed a 
championship course. 

Most developers put in regulation courses; 
executive courses rank second. The selection of 
the latter usually results either from a special! 
market, as noted above, or from a land squeeze; 
there are no great cost savings because there 
are still 18 tees and greens, the most expensive 
parts of a course to build. 


Community Facilities 


RECREATION AREAS 





Fig.21 A13-acre 18-hole pitch-and-putt golf course. 


nv 


WF 


Fig. 22 Par-3 golf course. 








TABLE 4 
No. of 

Min. area Max. area parking 

required required speces Population served Service radius Average length 
S-hole ¢ BO acres 100 cars One hole per 3000 ’% h by car or public Approx. 2250 yd 

euene C0. acres or 27,000 persons transportation 
'B-hole course (Nios 160 acres 200 cars One hole per 1500 1h maximum by car 6500 yd 
or 25,000 persons or public 


transportation 
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Designation 


—— 


piaylot 


pigyground 


Playfield 


Swimming pool 


Golf course 


Waterfront development 


Square, mall, plaza 


Park 


Description and function 


Generally a small area set aside for the play 
activity of young children under immediate adult 


supervision; usually located a short walking 
distance from the dwelling unit. 


An area set aside for the play activity of children 
and young adults with some adult supervision; 
may include some quiet areas usually jocated a 


reasonable walking distance from the dwelling 
unit. 


A large area set aside for active play and sports 
with the possibility of many persons participating 
at one time; usually containing spectator and 


preparation areas. May be more than 1 mile from 
the dwelling unit. 


An area set aside for swimming and other low- 
scale water sports of all age groups with the 
possibility of spectators; may be more than 

1 mile from the dwelling unit. 


An area set aside specifically for the sport of golf. 


An area adjacent to a body of water set aside for 
pedestrians. 


An area, usually surrounded by buildings, set aside 


for pedestrians. 


An area, often well landscaped, set aside for 
various levels of recreation ranging from quiet 
sitting to fairly active play; several of these may 
exist within proximity of each other. 


Facilities and equipment 





Generally includes children’s slides, 
seesaw, sandboxes, climbing devices, 
swings. 

Drinking fountains and benches. 


Generally includes child's and adult’ 
slides, seesaw, sandboxes, climbing 
devices, swings, tables for games. 


Drinking fountains and benches. 


May include baseball and softball 
diamonds, football fields, tennis 
courts, running tracks. 


Parking lot. 


Drinking fountains; spectator seating 


May include pools, shower rooms, 
diving boards. 


Parking lot. 


Drinking fountains; spectator seating 


May include up to 18-hole course, club 
house, driving range. 


Parking lot. 

Drinking fountains. 

May include quiet sitting areas, bicycle 
paths, shops, restaurants. 


May include quiet sitting areas, bicycle 
paths, shops, restaurants. 


May include quiet sitting areas, bicycle 


paths, some piay areas, drinking 
fountains, water areas. 


Maximum distance 


served 


No. of families 
served 





% mile 


¥% mile 


1 mile walking 
% h riding 


1 mile walking 
%’h riding 


1 mile walking 
%h riding 


1 mile 
“Yu mile 


% mile 


10-20 


40-100 


2000-4000 


2000-4000 


2000-4000 


40-100 


—___ exist within proximity of ear On 





STANDARDS FOR PARK, 
RECREATION, AND OPEN SPACE 
TABLE 6 Standards for Open Space and Recreation Areas | 
Service 
rds, Site size area 
gation mi 500 standards, radius, 
Area resident population acres miles 
Submetropolitan Novtees 0.96 
Minipark ge 06 
Neighborhood park pe 20° 30 
Community park : 
Other areas 7 50 
Total 500! 


Metropolitan park 


! “ine irable. 
*Minimum—z additional acres for passive activity desira 


iti for passive activi 
'Minimum—10 additional! acres for p 


‘Minimum. 


ty desirable. 


source: Dade County, Fiorida. 


Tables 6 and 7 are asummary of proposed stan- 
dards with the suggested components for each 
type of recreation complex. At the neighbor- 
hood level, the individual components which 
comprise each major element, i.e., playground, 
playfield, recreation center building, and pas- 
sive area, are shown. 
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TABLE 7 Park and Recreation Standards 











Population 
Service served (in Acres per 1000 
Facility distance thousands) population 
Neighborhood recreation complex 
Playground—play area and paved 
game courts 
Playfield—sportsfield and parking area % to % mile* 8-12 1.0 


Recreation center building—building, 
playlot, senior citizen and crafts area 
Passive—picnicking and park area 
Community recreation complex 
Community center building, playlot, 1 mile Varies 0.5-1.0 
play area, paved game courts, 
sportsfield, swimming pool, skating- 
dancing circle, special events area, 
senior citizens, passive park and 
picnicking, and parking 
Citywide recreation and parks 
Recreation park, amusement center 5 miles Varies 5.0 
(z00, aquarium, etc.), sports center, 
parks and recreation administration 
center 


gr ee  ——————————————————————————————————— 
*Service radius varies according to population density as follows: 49 persons per acre or less—’% mile 
(playfields 1 mile); 50 persons per acre or more—% mile (playfields 4 mile). 
source: Baltimore, Maryland. 


TABLE 8 Standards for Recreation Facilities 








Standards Facility and acres 
Per no. of Within Outside 
User group persons in Minimum park total park total 
Facility age Spatial facility | user group facility acres acres Service area* Miscellaneous 
Lighted league pley ball 10-40 1 6,000 1 y oe | 4.5 2-3 miles Adjacent to high school, buffered 
diamonds’ from residential property 
Lighted regulation tennis 12-64 1 4,000 6 3.5 4.5 2-3 miles 
courts 
Lighted shuffleboard courts 60+ 1 1,000 12 0.5 1.0 Provide sheltered sitting area 
adjacent to courts; near public 
: transit and major arterials 
Reguletion basketba!! 12-19 1 500 2 0.4 0.6 0.5 mile 
courts 
Swirnming pools 6-15 1800 ft? 1,000 1 0.6 0.8 1-1.5 miles | Optimum pool size 5000 ft’; 
shallow wading areas separate 
from diving pool 
Play apparatus areas 3-12 1 500 1 0.2 0.3 0.5 mile Includes sitting areas, playground 
: equipment for children, small 
open areas for free play 
Golf courses (private All ages 18 holes 50,000 1 110-150 110-150 30 min driving Rectangle most desirable shape 
included)’ time extending north to south, gently 
rolling terrain preferred 
Picnic grounds All ages 1 acre 6,000 30 min Located in natural beauty areas 
maximum preferably adjacent to bodies of 
driving time water, well-shaded, well- 
buffered from surrounding 
conflicting uses 
Beaches’ All ages 0.2 acre sand 1,000 1 2.5 2.5 30 min 
and 50 ft maximum 
shoreline driving time 
Boat ramps All ages 2 lin ft 1,000 200 fi 6.5 8 Minimum 0.6 parking space per 


lin ft of ramp 
*includes acreage for auxiliary facilities. 
'Primarily 60- to 75-ft combination diamonds. 
‘Peak season tourist population es well as resident population, 
source: Dade County, Florida. 


TABLES Park Area Standards 
OO eee a, 
Neighborhood playlot 


Size 

Service area 
Location 
Usual facilities 


At least 1 acre preferred 
% mile or less 


High-density neighborhoods where typical private yards do not exist 


Paved area, playground apparatus area for small children; usually 
private responsibility. 


Neighborhood park 
Area per 1000 persons 3 acres 
Size 5~10 acres, not including parking 
Service area % mile or as limited by geographical barriers 
Location 


Preferably adjacent to elementary schools or near the center of the 
neighborhood 

Softball/baseball fields, multiple-use paved areas, playground 
apparatus areas, landscaped areas, and picnic areas. Small fieldhouse. 
Minimum of automobile parking. 


Usual facilities 


District park 
Area per 1000 persons 3 acres 
Size 10-30 acres 
Service area 1 mile 
Location Preferably near the center of 4 or 5 neighborhoods 
Usual facilities Facilities of neighborhood park, tennis courts, football and soccer 


fields, lighting for evening use, community center/recreation buildings 
and swimming pool. Substantial parking areas. Skating rinks, sledding 
hill, and natural areas. 


source: Elmhurst, Illinois. 


TABLE 10 Area Standards 


Type of facility Minimum size Maximum size Acres per 1000* 
Neighborhood 
eighborticod park 5 acres 10 acres 2 per 1000 


Neighborhood center 
Subcommunity 


Playfield 20 acres 30 acres 1.5 per 1000 
Subcommunity center 
muni 
sey sec 8 150 acres Variable 6.5 per 1000 
Golf course—18 holes 140 acres 200 acres 18 holes per 50,000 population 
Passive recreation area Varies 
litan 
Neapolitan park 1000 acres Variable 10 per 1000 
Greenbelt and open space Varies 


Varies 


Special facilities 


“The number of acres of parks required per 1000 population will vary in each neighborhood and com- 
munity; the figures presented here are the composite base standards for Oklahoma City. 
SOURCE: Oklahoma City, Oklahoma. 
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TABLE 11 Area and Quantity Standards 


sles 


Public Open Space 





Percent of site for public open space including schools and churches 10% CBH 
Area of major park for each 100 population 3 acres NRPA 
Area of community park for each 100 population 1 acre NRPA 
Area of playfield for each 100 population 1-2 acres NRPA 
Area of neighborhood park for each 100 population 1 acre NRPA 
Area of neighborhood park per 1000 persons for one- and two-family 
neighborhood of 
1000 population 1.5 acres NRPA 
2000 population 1.0 acre NRPA 
3000 population 0.83 acre NAPA 
4000 population 0.75 acre NRPA 
5000 population 0.70 acre NRPA 
Area of neighborhood park per 1000 persons for multifamily 
neighborhood of 
1000 population 2.0 acres APHA 
2000 population 1.5 acres APHA 
3000 population 1.33 acres NPHA 
4000 population 1.25 acres NPHA 
5000 population 1.20 acres NPHA 
Area of neighborhood playground per 1000 persons for 
neighborhood of 
1000 population 2.75 acres NPHA 
2000 population 1.63 acres NPHA 
3000 population 1.33 acres NPHA 
4000 population 1.25 acres NPHA 
5000 population 1.20 acres NPHA 
Area of neighborhood park per family for one- or two-family 
neighborhood of 
1000 population 238 ft? NPHA 
2000 population 158 ft? NPHA 
3000 population 132 ft? NPHA 
4000 population 119 ft? NPHA 
5000 population 111 ft? 
Area of neighborhood park per family for multifamily 
neighborhood of 
1000 population 318 ft? NPHA 
2000 population 238 ft? NPHA 
3000 population 208 ft? APHA 
4000 population 198 ft? NPHA 
5000 population 190 ft? NPHA 
Area of neighborhood playground per family for neighborhood of 
1000 population 435 ft? NPHA 
2000 population 258 ft? NPHA 
3000 population 208 ft? NPHA 
4000 population 198 ft? NPHA 
5000 population 190 ft? NPHA 
Minimum size for communal open space for nursery, school age 3000 ft? FHA 
children, and adults 
For each additional family over 100 families 30 ft? FHA 
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TABLE 11 Area and Quantity Standards (Continued) 


SSS 
Infant Recreation 


F100 dwellings 4 








Preschool children’s play area pe 








2500 ft’ FHA 
Preschool children’s play area per bedroom 10 ft? PHA 
Play areas (2-6 years) per child 50 ft? APHA 
Play areas (2-6 years) per family 12-15 ft? APHA 
Area of tot lot for each 3-800 population 1 acre NRPA 
Play space for 80 persons per acre schemes for each bed space 15-20 ft? MOHLG 
Piay space for 80 persons per acre schemes for each bed space 20-25 ft? PM 








Children’s Recreation 

Minimum size for playground areas for 2000 population 3.25 acres CBH 
Minimum size for playground areas for 3000 population 4.00 acres CBH 
Minimum size for playground areas for 4000 population 5.00 acres CBH 
Minimum size for playground areas for 5000 population 6.00 acres CBH 
Maximum for each bedroom for school age and adult recreation 





2000 ft’ PHA 
For projects over 100 bedrooms add 50 ft? PHA 
Minimum play area for 30 children 1500 ft? APHA 
Maximum size of play area for 100 children 5000 ft’ APHA 
Play space for 80 persons per acre schemes for each bed space 15-20 ft? MOHLG 
Play space for 80 persons per acre schemes for each bed space 20-25 ft? PM 
Minimum size for neighborhood play lot 2500 ft? CBH 

Adult Recreation 
Maximum for each bedroom for school age and adult recreation 2000 ft? PHA 
For projects over 100 bedrooms add 50 ft? PHA 
Private Open Space 

Area of land per family for outdoor living for two-story multifamily 415 ft? APHA 
dwellings 
Area of !and per family for outdoor living for three-story multifamily 315 ft? APHA 
dwellings 
Area of land per family for outdoor living for 6-, 9-, and 13-story 215 ft? APHA 


multifamily dwellings 


Roads 
ae 


Percent of site for streets 








20% CBH 
Car Parking 
Area of off-street parking per family in two-, three-, six-, and nine-story 160 ft? APHA 
multifamily schemes 
Area of off-street parking per family in 13-story multifamily schemes 125 ft? APHA 
Number of car spaces per dwelling in single-family schemes 2 CBH 
Number of car spaces per dwelling in multifamily schemes 1% 
et 
Residential Space 
———— : 
Maximum percent of site for residential use | 35% may 
Detached Dwellings ne 
Area of land for single-family detached dwelling including outdoor space, 6000 ft? - APHA 
service, and parking 
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TABLE 11 Area and Quantity Standards (Continued) 
Attached Dwellings 
































Area of land per family for single-family semidetached or two-family 4000 ft? APHA 
detached dwellings including outdoor space, service, and parking 
Area of land per family for single-family attached (row) or two-family 2400 ft’ APHA 
semidetached dwellings including outdoor space, service, and parking 
Area of land per family covered by buildings for two-story multifamily 435 ft’ APHA 
dwellings 
Area of land per family for multifamily two-story dwellings including 1465 ft? APHA 
outdoor space, service, and parking 
Walk-Up Apartments 
Area of land per family for multifamily three-story dwellings including 985 ft? APHA 
outdoor space, service, and parking 
Area of land per family covered by buildings for three-story multifamily 290 ft? APHA 
dwellings 
Elevator Apartments 
Area of land per family covered by buildings for six-story multifamily 145 ft? APHA 
dwellings 
Area of land per family covered by buildings for nine-story multifamily 105 ft? APHA 
dwellings 
Area of land per family covered by buildings for 13-story multifamily 75 ft? APHA 
dwellings 
Area of land per family for multifamily six-story dwellings including 570 ft? APHA 
outdoor space, service, and parking 
Area of land per family for multifamily nine-story dwellings including 515 ft? APHA 
outdoor space, service, and parking 
Area of land per family for multifamily 13-story dwellings including 450 ft? APHA 
outdoor space, service, and parking 
Nonresidential Built Space 
Percent of site for commercial use 5% CBH 
Minimum area for community rooms 1000 ft? PSA 
For projects with 100-300 units add 450 ft? PSA 
For projects with 300-500 units add 750 ft? PSA 
For projects with 500-1000 units add 900 ft? PSA 
Area of community room per family 4.5 ft? PHA 
Laundry facility for each 100 units 2500 ft? FHA 
Environmental Quality: Noise—Residential Space 
Maximum noise level in living areas of dwellings 50 db APHA 
Maximum noise level in study and sleeping areas of dwellings 30 db APHA 
Maximum noise level in proximity of bedrooms 40-50 db APHA 
Maximum noise level in proximity of any residential structure 50-60 db APHA 
Noise between dwellings should be no more than 45 db PHA 
Noise between dwellings should be no more than 50 db FHA 
Bedrooms should not be closer to group parking than 150 ft HIS 


enn nnn nnn SSS 


NOTE: 

CBH: Community Builders Handbook. 

NRPA: National Recreation and Park Association. 

APHA: American Public Health Association. 

FHA: Federal Housing Administration. 

PHA: Public Housing Authority. 

MOHLG: Ministry of Housing and Local Government (British). 
PM: Parker Mains Report (MOHLG). 

PSA: Play School Association. 

HilS: “Home in Its Setting,“ MOHLG. 


TYPES OF SHOPS 


Shopping and other commercial space may be 
necessary if the development is sufficiently 
large to support such facilities. This usually 
includes retail shops for convenient goods and 
the supply of basic services. 

The location of the neighborhood shopping 
center is generally an arterial street at the inter- 
section of a collector street. However, it may 
siso be located more centrally within the neigh- 
borhood and closer to the other community 
facilities. Vehicular access for trucks is essential 
for deliveries of goods and other services. How- 
ever, such vehicular access must not cross or 
interfere with pedestrian access to the shop- 
ping area. 

The neighborhood shopping center generally 
includes 8 to 15 stores with an average gross 
floor area of about 40,000 ft’. The site will vary 
from 1.5 to 4.0 acres, including perking area. A 
minimum of 800 to 1000 families in its trade 
area is needed to support this center. 

Stores included in this category are sta- 
tionery, laundry, bakery, hardware, service sta- 
tion, barber and beauty shops, small 
restaurants, drugstore, and a food market. Fre- 
quently, professional offices are included to 
provide medical and dental services. 

in planning such facilities, it is most impor- 
tant that they ere not larger than required by 
the development. This will either result in 
marginal business that cannot provide proper 
services or attract people from outside the 
development, causing undesired influx of peo- 
ple and cars. 

Limited, but adequate, parking areas must be 
provided. The recommended standard for the 
amount of parking space to floor area of stores is 
@ 2 to 1 ratio. That is, 2 ft? of parking space for 
every 1 ft? of sales area. Some standards suggest 
even more parking space, but this would negate 
the concept of pedestrian access to the center. 

The location of the parking area should be 
between the stores and the street so that it will 
be away from the pedestrian access. 


TABLE 1 Neighborhood Shopping Center Size 


It is strongly recommended that the shopping 
center be in close proximity, not adjacent, to the 
school and play areas. This will encourage the 
multiple use of facilities and discourage the use 
of the automobile. 

Two-story buildings may be utilized with 
medical, dental, or other services located there. 
The layout of store units should be as flexible 
as possible to make adjustments to meet 
changing community needs. 

The entire complex needs sufficient buffer 
strips between shopping areas and adjacent 
residential uses. Such buffer strips for a small 
center should be at least 20 ft and have proper 
landscaping and fences. Also, it must be 
remembered that such shopping facilities must 
be clearly incidental to and compatible with the 
residential character of the property. 

Food market: Should include specialty 
foods and delicatessen goods 

Bakery shop: May be included in food 
market 

Drugstore: Including reading matter, 
tobacco, and vanity goods 

Restaurant: Including table service and 
take-out orders 

Barber shop: Including shoeshine service 

Beauty parlor: May be combined with bar- 
ber shop 

Laundry and dry-cleaning store: Combined 
service, including a laundromat 

Hardware: Should include household 
goods 

Service station: Including filling station, 
minor repairs, and auto accessories 


NEIGHBORHOOD SHOPPING 
CENTERS 


The typical neighborhood shopping center is a 
highly special merchandising entity. Far from 
being just a group of stores, it is a careful sec- 
tion of complementary stores, each making its 
own contribution to the drawing power of the 
group. Usually all are of the “service” type 
catering to people in their workaday shopping. 
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Its first appeal is the supermarket; its competi- 
tive advantage lies in its parking facilities. 

Except for the very small center (Fig. 24), 
which might serve a community of 250 to 300 
families, a minimum of 500 families is consid- 
ered necessary to support a center of from 10 to 
12 shops, and 1000 to 3000 families to support 
a large one of from 25 to 40 shops. 

With the supermarket are grouped other 
stores of the basic service type: a drugstore, dry 
cleaner, laundry agency, shoe repair shop, etc. 
As shopping centers grow in size, serving larger 
communities, other store types become practi- 
cal (see plans of the larger developments). 

The importance of highway approaches from 
other areas and transportation servicing the 
center should be stressed. Shopping centers 
often draw a sizable portion of their volume 
from areas outside what might be considered 
the normal or tributary area. This is particularly 
true if convenient parking is provided. 

Adequate off-street parking should be an 
integral part of the shopping center, with good 
balance between front and rear parking. Best 
plan is to provide a moderate-sized parking 
area in front of the shops to take care of norma! 
parking and a larger area to the sides and rear 
to accommodate automobiles during the peak 
period. 

it has been found that if all parking is in front 
of the shops, store fronts must be an excessive 
distance from the street, presenting an 
unattractive paved area during off-peak peri- 
ods. Conversely, if all parking is to the rear, the 
motorist is often discouraged in seeking park- 
ing space. 

Under average conditions, 2 ft of off-street 
parking space should be permanently reserved 
for each square foot of store area. Where the 
amount of pedestrian trade is expected to be 
relatively high because of adjacent multifamily 
developments or relatively low income groups, 
the ratio may be lowered somewhat. Where the 
drive-in trade will form the bulk of patronage, 
ratios up to 3 to 1 may be required for adequate 
parking. 





Customer Circulation, 
parking service, and Total Square feet 
area 2101 planting Total square acres per family Maximum 
Population served Floor area required (sales area) ratio areas, 25% feet required (gross) walking distance 
800 families, 2500 persons _—-20 ft? per family = 16,000 ft’ 32,000 ft? 12,000 ft? 60,000 14 15 mile 
1600 families, 5000 18 ft? per family = 28,800 ft’ 57,600 ft’ 36,400 ft’ 172,800 4.0 100 % mile 


persons 





Fig. 1 There are four basic shopping center patterns. The strip and court forms are best for smaller centers. 
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Store Group for 250 to 300 Families 


(1) Grocery store, (2) drugs, (3) beauty and barber shop, (4) 
cleaning, laundry, and shoe repair, (5) service, heating, etc. 
Fig. 2a 
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Shopping Center for 500 to 700 Families 


(1) market, (2) variety store, (3) delicatessen, (4) ladies wear, 
(5! beauty shop, (6) florist, (7) gift-shop, 18) drug store, (9) 
cleaner, (!0) radio shop, (Il) shoe repair, and (12) hardware 


Fig. 2c 
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Shopping Center for 500 to 700 Families 


(1) marke (2) shoe repoir, (3) barber shop, 14) beauty 
chop. |5) lodies wear, (6) grocery store, (7) variety store. 
A) delicutessen, 19) bakery, (10) cleaner and laundry (II) 
rudin, and electrical shop. (2) florist and (13) drug store 
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Store Group for 300 to 500 Families 


(1) market, (2) cleaner and dyer, (3) ladies wear, (4) beauty 
shop, (5) variety store, (6) bakery, '7) delicatessen, (8) shoe 
repair & laundry, (9) barber shop, (10) drugs, (II) possible 
gas station 


Fig. 20 





(Plan shows two stages of consiruction, The 
shoded portion is the initial installation.) 


Shopping Center for 750 to 1000 Families 


(1) theater (2) barber shop, 


(3) radio and electrical (4) 
liquor store 


(5) supermarker (0) gift shoo {7) beauly 
shop, (81 ladies wear (9) haberdashery, 0) 5 & 10, On 
drug store, (12) shoe store. 


' 13) cleaner and laundry, (14) 


ikery (15) independent grocer, (16) books 
rant, and (18) gas station 


Fig. 3b 
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NEIGHBORHOOD SHOPPING 
STORES | STORES 
SIDE WALK 





WALKWAY — PLUS 
TRAFFIC WAY BUMPER OVERHANG 


Parking in Restricted Widths 45 Degree Parking 


45 degree stalls—width 8-0" 9'-0" 


Width of car stalls 8’-0" 9-0" 
No. of cars per 100 ft. of curb me 9 . O° No. of cars per 100 ft.-of curb 9 8 
Porallel stalls -0” -O” ied 11°-4" 12/9” 
No. of cars per 100 ft. of curb 5 5 SUED ese Pee. oe ; 
No. of cars per acre excluding No. of cars per acre excluding 
approaches 126 117 approaches 130 116 
zm : STORES 


vee ize PLANTING...) 
SIDE 





WALKWAY — PLUS 


TRAFFIC WAY 
BUMPER OVERHANG 


90 Degree - Right Angle Parking Parking in Narrow Widths 
8’-0" 9'-0" Parallel stalls—width 20'-0" 

Width of cor “rs fe. of eure 12 W No. of cars per 100 ft. of curb 4 
No, of cars at no ae 9'-0" 9'-0” No. of cars per acre excluding 
Curb occupie a excluding approaches 136 
No. of cars per 168 148 Note: Parallel parking space is seldom used 

approaches tthe walkway be- as efficiently as is diagonal or right-angle 
Note: Many detslOP OT ted. parking with proper marking. 
tween cars moy 


Parking are? iayouts for the small shopping center. 
Fig. 4 8 
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The location of the neighborhood shopping 
center is generally located on the arterial street 
at the intersection of a collector street (see Fig. 
5). Adequate parking in relationship to number 
of stores must be provided. The houses adja- 
cent to the shopping center must be properly 
protected with planting or fences. 
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Fig.5 Design principles applied to neighborhood shopping center. 


The neighborhood center in Fig. 6 includes 
eight to fifteen stores with an average gross 
floor area of 40,000 ft? on a site of about four 
acres, including parking area. A minimum of 
1000 families in its trade area is needed to sup- 
port this center. Its principal tenants are the 
drugstore and supermarket, the rest including 
dry cleaner, beauty parlor, filling station, bak- 
ery, shoe repair, laundry agency, variety store. 
and barber shop. 
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in Fig. 7 the center's two major tenants, 
bank and @ supermarket, are located at each 
end of an L-shaped one-story building. In 
between are 13 retail shops. 

in addition, there is a 500-seat movie theater, 
a 10,000-ft? medical building, 20,000 ft? of office 
space, and an 8000-ft’ restaurant—all in free- 
standing buildings as shown on the site plan. 
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Fig. 7 Monach Bay Plaza, Laguna Miguel, California. Architects—Fernald, Nicol, Schiller. 
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TABLE 1 Componen Uses and Aggre 


— = ; Neighborhood population 


rr 





1000 persons, rsons. 4000 persons, 5000 persons, 
Type of development 275 leon po ‘ernilinn po tre 1100 families 1375 families 
One- or two4amily development* = BS 
Area in component uses 
Acres in school site 1.20 1.20 1.50 1.80 2.20 
Acres in playground 2.75 3.25 4.00 5.00 6.00 
Acres in park 1.50 2.00 2.50 3.00 3.50 
Acres in shopping center 0.80 1.20 2.20 2.60 3.00 
Acres in general community facilities’ 0.38 0.76 1.20 1.50 1.90 
Aggregate area 
Acres: total 6.63 8.41 11.40 13.90 16.60 
Acres per 1000 persons 6.63 4.20 3.80 3.47 3.32 
Square feet per family 1,050 670 600 as ™ 
Multifamily development 
Area in component uses 
Acres in school site 1.20 1.20 1.50 1.80 2.20 
Acres in playground 2.75 3.25 4.00 5.00 6.00 
Acres in park 2.00 3.00 4.00 5.00 6.00 
Acres in shopping center 0.80 1.20 2.20 2.60 3.00 
Acres in general community facilities’ 0.38 0.76 1.20 1.50 1.90 
Aggregate area 
Acres: total 7.13 9.41 12.90 15.90 19.10 
Acres per 1000 persons 7.13 4.70 4.30 3.97 3.82 
Square feet per family 1130 745 680 630 610 


*With private lot area of less than % acre per family (for private lots of 
‘Allowance for indoor social and cul 
locally. 


‘Or other development predominantly without private yards. 


’acre or more, park area may be omitted). . 
tural facilities (church, assembly hall, etc.) or separate health center, nursery school, etc., unallocated above. Need will vary 
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wreD | __roow | oecame | aie 
: . ROOM—PUBLIC 
»<UU SF. tor single court 
within Private 
Outdoor Space Yes 
not applicable 
within Private 
Open Space 
zZ not applicable 
E within Private 
2 Covered Space 
8 not applicable 
within Private 
Indoor Space Yes Yes 
within Semiprivate 
Outdoor Space not applicable 
fronting on or within Outdoors 100’ max. above No limit above 
Private Outdoor Space at level of outdoor space At level of outdoor space 


fronting on or within Outdoor 100’ max. above No limit above 
Semiprivate Outdoor Space 5’ max. below At level of outdoor space 
within Private No limit above No limit above 

Indoor Space No limit below At level of outdoor space 
Height above and below 

nearest fioor = =a + 5’ 
Direct access from Yes when indoors and at 

Private Outdoor Space grade + 5’ 


Direct access from Lobby Yes when indoors No (fronting semiprivate space) 
Adjacent to Parking not applicable not applicable 


front on Private . 
Outdoor Space Yes when indoors Optional 
front on Semiprivate or 

Yes when indoors es 


Public Outdoor Space 
When outdoors 35’ min. 


horiz. at grade or +15’ 
min. above grade. 


When outdoors 35’ min. 
horiz. at grade or +5’ 
min. above grade. 


BELOW CURB 


HEIGHT 
ABOVE & 






POLLUTION 
STANDARDS SOURCE ACCESS 
























1. long dimension of room on exterior 
wall and to be 70% transparent, 
2. transparency ratio of exterior walls 
to be 70% 


1. when indoors under permanent or 
temporary structure, minimum height 
at edge of court 27' and 32’ at center 
of net, 2. when indoors and open to 
the public, separate entry should be 
provided fronting semiprivate or pub- 
lic outdoor space, 3. lighting level in 
covered or indoor space to meet cur- 
rent stands, 4. court dimensions to 
meet standard 
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M 
ADULT PROGRAM SHOP—CRAFTS LAUNDRY ROO 


wns Ts f_1 Seale 

Outdoor Space 
Open Space 

Covered Space 

Indoor Space 

within Semiprivate 

Outdoor Space 

fronting on or within No limit above No limit above 

Private Outdoor Space 


At level of outdoor space At level of outdoor space 
fronting on or within 


Semiprivate Outdoor Space 


LOCATION 




















No limit above 
5’ max. below 















No limit above 
5’ max. below 







o 
x 
= 
Oo 
> 
O 
ry 
@ 


i; 
x 
GO 
Ww 
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in Pri imi imit above 
within Private No limit above No lim 
Indoor Space At level of outdoor space At level of outdoor space 


a 


B Direct access from . . 

S Private Outdoor Space Optional es 

° . 
at a 
Adjacent to Parking not applicable not applicable 


front on Private 

Outdoor Space Yes Yes 
front on Semiprivate or 

Public Outdoor Space Optional Optional 





z 
Oo 
— 
= 
oud 
fe) 
a 





SOURCE 


STANDARDS 





















1. long dimension of room on exterior 
wall, 2. at least 50% transparent, 
3. seating, 4. for tenants only 


1. must have bathroom and work- 
sink, 2. equipped with machine tools 
and/or sewing/weaving, and/or pot- 
tery, 3. exterior wall on private out- 
door space at least 40% transparent, 
4. be accessible to tenants 12 hrs. a 
day, 7 days a week, 5. for tenants 
only 





Fig. 4 
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Elements o 
the Dwellin 





Body measurements 
Elemental activities 
Furniture sizes 
Functional relationships 
Spatial characteristics and arrangement 
Unit size 

Room dimensions 
Circulation 

Living rooms 

Dining areas 

Kitchens 

Kiichens/dining areas 
Kitchens/appliances 
Kitchen storage units 
Bedrooms 

Bathrooms 

Bathroom fixtures 
Family rooms 
Relationship of human dimensions 
Exercise areas 

Indoor play areas 
Recreational activities 
Recreation rooms 
Outdoor living spaces 
Home laundry areas 
Home sewing centers 
Work and crafts centers 
Home offices 

Closets and storage 
Garages 

Functional relationships of plan elements 





q Unit 


265 
266 
269 
271 
277 
278 
279 
281 
282 
293 
306 
336 
345 
368 
389 
399 
403 
410 
412 
413 
416 
420 
423 
424 
427 
437 
438 
440 


453 
455 
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Body Measurements 
a 


vents standing, inches 


Top of head 
Eye 
shoulder 
Elbow 
palm 
Thumb tip 
Heights, seated, inches 
Seat to top of head 
Seat to eye 
Seat to shoulder 
Seat to elbow 
Floor to under knee 
Floor to top of thigh 
Floor to top of crossed 
knee 
Lengths, inches 
Sitting (buttocks to front 
of knees) 


Seat (buttocks to back 
of knees) 


Lap (abdomen to front 
of knees) 


Total arm (acromion to 
thumb tip) 


Forearm (olecranon to 
thumb tip) 


Widths, inches 
Maximum body 
Shoulders 
Upper body 
Lower body (standing) 
Lower body (sitting) 
Elbows extended 
Thickness, inches 
Maximum body 
Lower body 
Girth, inches 
Bust, Chest 
Hip 
Bent at hips, inches 
Arms down, length 
Reach from bent position 
(buttocks to thumb tips 
of arms extended) 
One-knee kneel, inches 
Weight, Ib 


Women 


64.0 
59.5 
52.3 
39.6 
29.7 
26.6 


33.4 
28.7 
21.5 

9.0 
14.9 
20.7 


24.7 


25.0 


14.7 


18.4 
14.4 
17.8 
14.5 
16.2 
33.6 


10.9 
10.7 


36.6 
39.0 


32.8 


45.0 
33.5 
140.5 


Men 


69.8 
64.9 
57.3 
43.4 
31.9 
28.8 


35.6 
30.5 
22.9 

9.3 
17.6 
23.1 


2.80 


25.1 


20.4 


15.2 


27.0 


16.2 


20.6 
16.4 
19.7 
14.3 
16.0 
37.7 


11.7 
10.9 


37.4 


33.2 


167.4 


Fig. 1 
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(te mors P82" a +— 26. 
Walking between Two people passing Walking between high 
two high walls (figure derived; twice the wall and 30” high 
(space adequate space for one person to table (space adequate 
for both men walk between two high walls) for both men and 

and women) = women) 





— 


fom = 40” he ; 
(ol Gen 38 -/>——34 4, 
Walking with elb 0-652 3186 36m 
extatited janes ude: Kneeling on one Man bending at 
quate for both men knee a right angle 
and women) 
Fig. 1 
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; 26° —+-______—_— ” 
/—— 49" —_—_—_-\ ry ee 46 - 
I OLGS 
erson using 
eH ask § Two persons using coat closet in foyer 
c area with space for one person walking 


Fig. 2 Coat closets. 


RECOMMENDED CLEARANCES - 
The dimensions given for clearances are based 
upon European and North American studies of 
the measurements of human beings. The inten- 
tion is to determine the smallest amount of 
space for comfortable circulation within a 
room. These dimensions are recommended as 


being minimum. 





Fig. 3a Limited access behind a chair. 





TABLE 1 Dining Area 
Limited access behind a chair 850 mm (2 ft 10 in) 

Access behind a chair 1000 mm (3 ft 6 in) 

Access between a table 

and wall 850 mm (2 ft 10 in) 


Access between a table and 
cabinets of appliances 





Fig. 3d Access between a table and cabinets or 


1200 mm (4 ft 0 in) 
appliances. 


Fig. 3b Access behind a chair. 
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Fig. 42 Space between walls for a handbasin. 


Fig. 5a General acte 


m 


Fig. 4c Space between walls for a toilet. 


550 
(1'-9") 


eé 
| 
ai 


Fig. 4¢ Space in front of a toilet and wall. 


Fig. 55 Limited access between a table 
and other furniture. 








TABLE 2 Bathroom TABLE 3 Living Area 

Space between walis for General access 850 mm (2 ft 10 in) 
@ washbasin 950 mm (3 ft 0 in) Access between a table 

Space in front of and other furniture 600 mm (2 ft 0 in) 
washbasin and well 600 mrn (2 ft 0 in) ; 

Space between walls for 

6 toilet 750 mm (2 ft 6 in) 

Space between front of 

6 toilet and wall 550 min (1 ft 9 in) 


rT 
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The furniture sizes listed in this section have been ture used in the design of rooms. Because the The metric dimensions shown in the furniture 
determined from a study of moderately priced choice of furniture size and type will vary widely illustrations approximate the mean dimen- 
fyrniture on the market today. It is recommended among families, sufficient floor space must be sions; they are not necessarily those used in 
that these dimensions be the minimum for furni- provided to allow for such variation. manufacture. 

LIVING ROOM DINING AREA BEDROOM 
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Fig. 12 Armchair, 800 by 850 mm (2 ft 8 in by 2 fi 


an) Fig. 2a Table, five to six persons, 1200 by 900 


mm (4 ft0 in by 3 ft 0 in). 
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Fig.3a@ Double bed, 1350 by 2000 mm (4 ft 6 in by 
6 ft 6 in). 





.1b Chesterfield, 2000 by 800 mm (6 ft in by 2 ; - 
iA in). : ( y Fig. 2b Table, seven to eight persons, 1800 by 
900 mm (6 ft 0 in by 3 ft 0 in). 


Fig. 1c End table, 650 by 450 mm (2 ft 2 in by 1 ft 


in). Fig. 2c Dining chair, 450 by 500 mm (1 ft 6 in by 1 
ft 8 in). 


; Fig. 3b Single bed, 1000 by 2000 mm (3 ft 3 in by 
6 ft 6 in). 





ee 
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Fig. 2d Buffet, 1200 by 450 mm (4 ft 0 in by 116 
in). 





1 ft 6 in). 





Fig. 1¢ Occasi 
wos gag onal chair, 700 by 750 mm (2 ft 4 in 





Fig. 3d Double dresser, 1200 by 450 mm (4 ft 6 in 
by 1 ft 6 in). 





Fig. 2e Tables, circular. 
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Fig. 2/ Tables, rectangular (dimensions In in.). 








Fig. 3f Work surface, 900 by 450 mm (3 ft 0 In by 
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Easy chalr 
2 =-6'' x 3'-o'' 


—_ 


e Television set Double bed 
2 ' =6!! 1'-4''! % 2'-8 4'-6'' » 6'-10" 










Desk 1'-8'' x 3'-6'' 
with chair 
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4 Twi nm beds 
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Table for two Table for four Chair 
2'-6'' x 2'-6'' 2'-6'' x 3'=-2'! ] '=-6"! x }'=-6" 





Dining table with chairs for six = 3'-4"! x h'eg! 
for eight = 3'-4"' x 6'+0! or 4'-0! x 4-0" 
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full bathroom should be located on every 
within a dwelling unit on which bedrooms 
t 


are jocated. 


grooms Where possible, bedrooms should 
i) be located on one floor in a multifloor unit. 
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ess, stairs, and circulation One of the 


csential characteristics of the townhouse type 
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of multiple dwelling unit is its ground orienta- 
tion. Therefore all dwelling units shall have 
access from both sides of the unit. The sec- 
ondary access point may be a sliding door. 
Every effort should be made in the planning of 
units to avoid the use of rooms as primary circula- 
tion paths and to avoid excess floor area devoted 
to halls. Centralization of both vertical and hori- 
zontal circulation should be a design objective. 
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FUNCTIONAL RELATIONSHIPS 


Halls and stairways should be designed to 
facilitate the easy movement of normal house- 
hold furniture in and out of rooms. 

Stairways within dwelling units should be 
located in close proximity to the primary 
entrance door of the unit. Basement stair 
entrances should be visually screened from liv- 
ing or dining spaces. 


5 omd. Cinculetion 


cucwation provid be comnal ged to provide 
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CHARACTER AND FUNCTIO 
ORGANIZATION ia 


Objective 


The organization and character of individual 
dwelling units and residential buildings cannot 
be expressed by simple numerical standards, 
yet they significantly affect the quality of the liv- 
ing environment. Functional organization, pri- 
vacy, visual appearance, etc., are issues which 
must be dealt with consciously and rationally if 
desirable housing is to be achieved. Therefore 
the following guidelines and performance crite- 


ria are set forth to assist the applicant in prepa- 
ration of plans. 


Functional Organization 


The following should guide the organization of 
spaces within dwelling units. 


Kitchens Kitchens should be located in prox- 
imity to the primary entrance door of the unit. It 
iS not desirable to depend on the living room 
and/or dining space for access between 
entrance and kitchen. 


Convenient access should be _ provided 
between the kitchen and private outdoor space. 

lf possible, access between bedrooms and 
the kitchen should be accomplished without 
passage through living and dining areas. 
Where this is not possible, circulation through 
living and dining areas should not interfere 
with normal use patterns within these areas. 

Kitchens should be separated from other 
areas by doors. 

The organization of kitchen cabinets, coun- 
ters, and appliances should afford a logical 
sequence of food storage, preparation, serving, 
and clean-up activities which minimize steps 
and discontinuity of activity. Work and storage 
surfaces should be provided on both sides of 
the sink. The range and refrigerator should 
have work space on at least one side. 


Dining spaces Dining space located in a com- 
bined living-dining room or in a separate dining 
room should be located adjacent and have 
direct access to the kitchen. Such dining space 
and its use should not impair normal circulation 
into, out of, or within the living room. 


Dining space within kitchen 
impair normal circulation, foo 
and clean-up activities. 


8 should not 
d Preparation, 


Living spaces Living rooms shoyu 
ble from main entrance doors and 
ways without passage 
separate dining rooms, or other nonrequired 
living spaces within the dwelling unit. In a com- 
bined living-dining space, access to the livin 

area should not require circuitous rane 
through the dining space. Either the living or 
the dining space, or both, must Overlook and 


have access to the private outdoor Space of the 
unit. 


Id be accessj. 
internal stair- 
through kitchens, 


Bathrooms Bathrooms should be conve- 
niently accessible from all rooms of the 
dwelling unit without entering a bedroom, 
except that in units where two full baths are 
provided one bath may open directly to the pri- 
mary (master) bedroom. No bathroom should 
open directly off of the kitchen, living room, or 
dining space. 








Fig. 
Vertical zoning to achieve separation of activities. 
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ryrnishability Requirements 


the livability of the rooms within a dwelling 
ynit cannot be assured simply by Providing 
adequate floor area and room dimensions. 
The ability to successfully accommodate the 
furniture normally concomitant with a room's 
anticipated uses must also be assured if liv- 
ability is to be achieved. Successful furnisha- 
bility is achieved only when the furniture and 
activities of 6 room are accommodated while 
also providing free room circulation, access to 
furniture, allowances for door swings and win- 
dows, etc. 

Furnishability, as a test of room adequacy, is 
a valuable tool for the housing designer. 
Dwelling units should demonstrate the capabil- 
ity of accommodating at least the furnishings 
listed below. 


Bedrooms in primary bedrooms, there should 
be twin beds or a double bed, two small or one 
large Gresser, and one chair. In a secondary 


bedroom for two persons there should be twin 
beds, two small or one large dresser, and one 
chair, 
Double bed, 4 ft 9 in x 6 ft 6 in 
Twin or single bed, 3 ft 3 in x 6 ft 6 in 
Small dresser, 1 ft 6 in x 2 ft6 in 
Large dresser, 1 ft 6inx 4 ft 6 in 
Chair, 1 ft 6 in x 1 ft 6 in 


Living space 
Sofa, 6 ft9 in x2 ft Bin 
Two easy chairs, 2 ft 6 in x 2 ft 6 in 
Desk or low table, 2 ft0 in x3 ft 4in 
Other incidental furniture, 1 ft 10 in x3 ft Oin 
In three- and four-bedroom units three easy 
chairs should be shown in living rooms. 


Dining space Each dining space must contain 
sufficient space in a single location for an 
appropriate table and enough chairs to accom- 
modate the maximum number of persons the 
unit will accommodate. Dining chairs should be 
at no less than 1 ft 6 in x 1 ft 6 in. The primary 
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dining table should be not less than 3 ft 0 in in 
width, with an allowance of 2 ft 0 in lineal feet of 
table edge for each person to be seated. Only 
one person may be accommodated at each end 
for rectangular configurations. Secondary 
(kitchen) dining tables may be 2 ft 6 in wide. 

The clearance from table edge to nearest wall 
or other obstruction should be as follows: 


where circulation is intended and no seating 
is anticipated—2 ft 6 in; where seating is 
anticipated in the circulation passage—3 ft 6 
in; where seating but no circulation is antici- 
pated—3 ft 0 in except for secondary kitchen 
dining, where only one seat is anticipated—2 
ft 0 in. 


Private outdoor space Private outdoor space 
that may be connected with a dwelling unit 
should accommodate casual seating for four 
persons in one- and two-bedroom units and six 
persons in three- and four-bedroom units. 
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Fig. 55 Furnishability—tiving room, dining room, kitchen. 





GENERAL OBJECTIVES 
yyman-Centered Needs 


the design and planning of living units should 
have 8 workable human-centered basis. Provi- 
sion should be made for the essential needs of 
people for space, light, food, water, sleep, 
safety, sanitation, comfort, companionship, and 
periods of quietness. It is necessary that ade- 
quate housing quality be provided, yet recon- 
ciled with minimum cost by the efficient use of 
space. 


Functional Considerations 


Space needs should be determined by family 
size, the functions of daily living, and the nor- 
ma! possessions of the family. Living units 
should be planned to contain space sufficient to 
accommodate appropriate furniture or equip- 
ment for each habitable room. To demonstrate 
the furnishability, preliminary floor plans for 
each living unit design should show the appro- 
priate furniture drawn to scale. 


Room Relationships 


The arrangement of the rooms should show a 
proper relation of one to the other, and provide 
reasonable privacy by: 

1. Locating exterior openings in relation to 
exterior conditions 

2. Having bathrooms accessible from bed- 
rooms and other habitable rooms 


Circulation Pattern 


The circulation pattern throughout a living unit 
should function satisfactorily. Serious conflicts 
in the appropriate use of each room and its fur- 
niture and equipment should be avoided. 


Access to Outdoors 


Single-family houses and multiple living units 
at or near grade should have a convenient rela- 
tionship to outdoor areas. 


indoor Space Needs 


The indoor space needs for family recreation 
and self-service activities should be provided 
for (play space for children, minor home 
repairs, etc.) 


Ceiling Heights 


Ceiling heights should be such that the average 
person can move about comfortably, no diffi- 


culty is presented in the placement and use of 
furniture, and no unpleasant sensation is cre- 
ated by ceilings of insufficient height. 

The minimum ceiling height of habitable and 


nonhabitable rooms should conform with the 
following: 


Basement In nonhabitable basement rooms, 
the minimum clear ceiling height should be 6 ft 
9 in. Structural beams, ducts, piping, and other 
such construction items in general should be 
installed with a minimum clearance above the 
floor of 6 ft 9 in, and in all cases should be 
installed in such a manner that they do not 
interfere with safe traffic and utilization of the 
nonhabitable spaces. 


Habitable rooms For habitable rooms the min- 
imum ceiling height should be 7 ft 6 in. Sloping 
ceiling should have a minimum average height 
of 7 ft 6 in and no height less than 7 ft 0 in. 
When necessary, beams, girders, or utilities 
such as ducts, pipes, or wiring installed as part 
of the ceiling and which cannot meet the 7-ft 6- 
in clearance should have a clearance height of 
not less than 7 ft 0 in. 


Bathrooms, toilet compartments, utility rooms, 
and private halls In bathrooms, toilet com- 
partments, utility rooms, private halls, etc., the 
clear height should be 7 ft. . 


Public halls In public halls the clear height 
should be 7 ft 8 in. 


Garages Driving lanes should be 7-ft 6-in clear 
height. Parking areas should be 7-ft clear 
height. Truck unloading areas should be 10-ft 
clear height. 


Other areas The clear ceiling height in any 
other area should be 7 ft 6 in. 


Furnishability 


The criterion for the amount of space provided 
in habitable rooms of a living unit is its fur- 
nishability. The test material for each room pro- 
vides a list of furniture for which appropriate 
space must be provided. 


Furniture Sizes 


Furniture sizes given are standard sizes, How- 
ever, it is well for the designer to keep in mind 
that families frequently have on hand or buy 
large and heavy furniture, particularly for the 
living room. In such cases, additional space is 
necessary to have planning arrangements func- 
tion properly. 
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SPATIAL CHARACTERISTICS AND ARRANGEMENT 


Built-in Furniture 


In small rooms the use of built-in furniture can 
be advantageous as space savers. Properly 
designed built-in storage units can increase 
usable floor space and reduce the outlay for 
home furnishings. Where built-ins provide a 
functional equivalent to movable furniture as 
listed for the various areas of the living unit, their 
use can be considered an acceptable substitute. 


Combination Rooms 


The combination of more than one living func- 
tion into a single space is a most common 
method of using space intensively and eco- 
nomically. Certain combinations and some lim- 
iting factors are given below. 


Kitchen-Dining Area 


A frequent and favorable planning arrange- 
ment in lower-income housing is a combined 
kitchen-dining area. This permits a wide use of 
the space not only for the kitchen-dining func- 
tions but for study and informal social activity 
for the entire family. 


Definition of a Combined Room 


For two adjacent spaces to be considered a com- 
bined room, the clear opening between the 
spaces should permit the common use of spaces 
for the expansion of the different functions. In 
general, the horizontal opening between com- 
bined spaces should be at least 8 ft. 


Visual Separation between Areas 


A combined living-dining-kitchen area should 
have the food preparation-cooking area 
screened from the living room-sitting area. 


Limited Occupancy 


The living unit without a separate bedroom 
generally provides more multiple use of space 
than any other combination. However, its 
acceptable use is limited to one or two persons. 


Other Habitable Rooms 


Apartment living units may contain an alcove or 
a separate room which may have multiple uses. 
It may be used as a den, a general-purpose fam- 
ily room, or additional sleeping space. Although 
space for no specific furniture is required for 
such a room, the floor area should be at least as 
large as a secondary, single-occupancy bed- 
room, and it should contain a clothes closet. 
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UNIT SIZE 
UNIT SIZE 
Family units (units occupied by adults and oe me fL 
dren) should have no fewer than two bed EOul ii “ANTILY 


rooms. 


individual privacy in a family is needed even 
if that family comprises one adult and one 
child. 
A bn? 
t 


BEDE BED ite = Niu 2p 


Fig. 1 


UNIT INTERIORS 


A generous kitchen-dining area or a distinct 
dining area with a separate living room should 
be provided. A living room-dining space and a 
small working kitchen is not recommended. 

As the unit size increases (i.e., more bed- 
rooms), the kitchen should have more counter 
space and storage. Recognizing that in family 
living, the dining area is used for many activi- 
ties (i.e., homework), provision should be made 
to allow these activities to occur with minimal 
conflict with living room activities. 





Fig. 2 


TABLE 1 Typical Room Sizes (ft) 








Small Average Large 

Basic Rooms 
Living room 12 x 18 16 x 20 22 x 28 
Dining room 10 x 12 12 x 15 15 x 18 
Kitchen 5x 10 10 x 16 12 x 20 
Utility room 6x7 6 x 10 8x 12 
Bedroom 10 x 10 12 12 14x 16 
Bathroom 5x7 7x9 9x 12 


Additional Rooms/Areas 








Halls J wide 3 6’ wide 3 9” wide 
Area 10 x 20 20 x 20 22 x 25 
Storage wall 6° deep 12° deep _ 18" deep 
Den 8x10 10 x 12 12 x 16 
Family room 12 x 16 15 x 18 15 x 22 
Wardrobe closet 2x4 2x8 2x 16 
One-rod walk-in 

closet 4xJ3 4x6 4x8 
Two-rod walk-in 

closet 6x4 6x6 6x8 
Porch 6x8 Bx 12 12 x 20 
Entry 6«6 8x 10 8x 15 


One-car garage 11* 19 13 « 25 16 x 25 


Two-car garage 20 x 20 22 « 22 25 x 25 
ES 
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ROOM DIMENSIONS 


Living Area 


The dimensions of a room are strong determi- 
nants of its furnishability. For example, in the 
living area one wall should be at least 14 ft long 
to accommodate the standard arrangement of a 
sofa, two end tables, and one corner easy chair. 
The more walls that are at least this length, the 
greater the flexibility in furniture arrangement. 
The minimum width of the room should be 11% 
ft, based on furniture dimensions and access 
area. This approximates the recommended 
conversation distance of 10 ft measured from 
center points of sitting furniture. An additional 
2 ftin width, for a total of 13.5 ft, is suggested as 
a maximum dimension for maintaining com- 
fortable conversation and TV viewing dis- 
tances. 


Dining Area 


A wall in or near the kitchen should be at least 8 
ft long for the table, chairs, and access areas, 
with another wall nearby to accommodate the 
42-in-long china cabinet. Enough floor area 
should be available for seating six to eight per- 
sons around a table. 


Sleeping Area 


in the single-occupancy sleeping area, one wall 
should be at least 9 ft long. For double occu- 
pancy, one wall should be a minimum of 11.5 ft 
in length to accornmodate the standard furni- 
ture pieces and necessary access areas. Access 
lo @ closet area at either end of the room will 
require additional space. Minimum room 
widths are 10 ft if no bureaus are to be placed at 
the foot of the beds and 11.5+ ft if they are. 


FURNITURE REPLACEMENT 
Entering 


Most residents have a small table or set of 
shelves for displaying objects or setting pack- 
4g@8 On When returning to their apartments. A 
chair may also be used in the entryway for sit- 
"ing down while putting on and taking off outer 
wear, This is typically placed near the coat 
Closet where these items are stored. 





Fig. 2 
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Fig. 3 


Fig. 4 
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Fig. 5 


Fig. 7 


Visiting | 
Conversation furniture typically includes a OG 
with two end tables, coffee table, bone) a ; 
one or more easy chairs arranged in ac _ 
loop. Recommended distance between sea 

for comfortable conversation is 10 ft. If shi 
seating is required, dining chairs or floor cush- 


Eating 


To support this activity, most residents have a 
dining table and four side chairs as well as a 
china cabinet. The table is typically placed 
against a wall with two of the chairs while the 
other chairs are located in other areas in the 


Leisure Activities 


All elderly residents have at least one TV which 
in modern times has replaced the fireplace as 
the focal point in the living room. It typically is 
placed against a wall directly across from the 
sofa. The sofa is almost always placed against a 
wall. Residents avoid putting it under a window 
where there is a potential problem with drafts 
on the back of the neck. Residents sit here to 
watch TV or in their “favorite” easy chair, which 
is usually placed at the end of the sofa and near 
a window to take advantage of natural light and 


spiia 
or 


ve a ee 


ions are often used. When a snack or Meal ig 
served as part of the visit, the dining table is 
typically pulled away from the wall anq Chairs 
are arranged around it. For entertaining large 
numbers, some residents have folding tables 
and chairs which they keep stored away in clos. 
ets when not in use. Some also have folding 
beds which they set up for overnight guests. 


apartment. For formal meals with visitors, this 
table is pulled away from the wall and chairs are 
placed around it. For many older residents, par- 
ticularly women, the china cabinet is an impor- 
tant piece of furniture, as it typically symbolizes 
a previous role in the family as well as serving 
for the display and storage of dinnerware. 


outdoor views. This is also the favored setting 
for other leisure activities like reading, sewing, 
and watching outdoors. End and coffee tables 
accompany these primary seating areas to hold 
table lamps and materials associated with vari- 
Ous other activities. Depending on the specific 
interests of the residents, there might also be a 
sewing machine, work surface, or storage and 
display piece for a particular hobby. Some resi- 
dents might define a “communications area” 
with a desk and chair for telephoning and let- 
terwriting. 


Sleeping 


For single residents, typical furniture in the 
sleeping and dressing area includes a double 
bed, two bureaus, a night stand, and a chair. 
Double occupants (who are most frequently 
married couples) are more likely to have twin 
beds rather than a double bed. Heads of beds 
are placed against walls, perpendicular to 4 
window to permit a view of the outdoors while 
lying down. Placement of the head of a bed 
under a window is avoided because of prob- 
lems with drafts. For ease in making the bed(s), 
residents prefer to place it so it is accessible 
from two sides and one end. A nightstand is 
located at the head of a bed (between twin 
beds) upon which is usually found a table lamp, 
Clock, medicines, and other personal items. The 
two bureaus, along with a chair, are typically 
clustered near the closet(s) to form a conve- 
nient dressing area. 
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THE LIVING ROOM 


Drawing room, parlor, minister's room—these 
are some of the various ancestors of today’s liv- 
ing room, a formal space reserved for the most 
formal of quests. This is the place for serving 
afternoon tea, inspecting young courtiers, OF 
hosting the card club (Fig. 1). 

With the predominantly informal lifestyle of 
our contemporary society, there is some debate 
over how valid the living room really is today. 
Certainly there are very few households who 
confine their entertainment to the living room. 
invariably, all guests will avoid spending too 
much time here if it is possible for them to drift 
to where the action is—the kitchen. Thus, one 
must ask why the living room has been retained 


over the years. 


The answer lies partly in tradition, which, 


porary changes in lifestyle, is 
a consumer value. For most 
households formal occasions have become 
more informal and more infrequent, but even 
the most casual homeowners enjoy having 
spaces that can rise to the special occasions. 
Recognizing the diminishing use of the living 
room, many contemporary designers are 
reconfiguring it into a larger freestyle space 
that may include the balance of the ceremonial 
component. As with other transitional move- 
ments, this may be more prevalent in the 
southern climates where new communities 
devoted to casual, resort lifestyles favor a plan 
that combines the living, dining, and entry 
areas into one grand room or great room. In 
plans of relatively small square footage, this 


despite contem 
still very much 






(OTA 
i 
O O 





Fig. 1 Formal living room. 


trend makes more sense than th 
compartmentalization found i " traditionay 
climates. Yet even with this ty © Norther, 
today’s designs are incorporating n of Space, 
elements than those of 10 to he forma 
(Figs. 2 and 3). Years ago 
The formality of design in th 
also accommodates its role as + 
museum or gallery. Here, the finest fyrn; 
artwork, and heirlooms can be show oe iture, 
full splendor. They enhance the livin in their 
and the room complements them % 00m, 
households, this complementary Family 
also discourages high-volume traffic nwt 
encourages safe preservation of a 
sures. trea- 


e living room 
he househoig 
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Fig. 2 Grand room (living and dining). Fig. 3 Great room (living and family). 
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Fig. 5 Living room furniture placement. 


The size of the living room is very dependent 
on market preferences and price limitations. In 
very small homes, the living room can be ade- 
quately accommodated in a 12- by 12-ft space, 
but @ 14- by 14-ft space is a more acceptable 
minimum. Although some designs introduce 
volume ceilings into the living room, generally 
buyers will prefer more emphasis on materials 
and treatments, such as crown moldings, chair 
rails, and lavish wall veneers (Fig. 4). 

Fireplaces for the living room are still popular 
but increasingly are offered as an option or are 
included as a secondary location to the fire- 
place in the family room. Location of the fire- 
place, windows, and openings to the living 


room must consider the primary requirements 
of accommodating furniture for seating, allow- 
ing comfort, and promoting conversation. 
Placement of windows for this element of the 
ceremonial component should include recogni- 
tion that the people using this room will often 
be seated; lower, narrower windows afford 
views, as well as light to seating areas. Sky- 
lights and clerestory windows also add illumi- 
nation and interest and are especially helpful to 
smaller living room plans. 

Seating areas in the living room should be 
large enough to contain a sofa and side chairs, 
with a fireplace and/or specialty window as the 
focal point of the furniture arrangement. Bal- 


ie 
Al 


ancing the room to include a sufficient amount 
of wall area, furnishing space, and windows is 
vitally important to the effective design of the 
living room. An overabundance of windows 
here will undoubtedly force the owners to par- 
tially cover a window with a sofa or chair. The 
most sensible solution designates one wall as 
a view wall, and one or two walls as furniture 
walls. A good view exposure should be 
assigned to the window wall, with the furni- 
ture wall left blank. The view wall may also 
include the fireplace, which provides the room 
with a focus for either day or evening uses 
(Fig. 5). 


RACTERISTICS AND 
ATIAL CHA 
sRANGEMENT 


Living Area 

cach living unit should contain space that is 
jducive tO general family living activities, 

c0 om which are entertaining, reading, writing, 

ae to music, watching television, relax- 

list and frequently children’s play. Unless 
-ifically provided for elsewhere in the unit, 
propriate space for these activities should be 

provided in the living area. 


Living Furniture that can be accommodated in 
the living area should include the following 
items (sizes are minimums): 

One couch, 3 ft 0 in by 6 ft 10 in 

Two easy chairs, 2 ft 6 in by 3 ft 0 in 

One desk, 1 ft 8 in by 3 ft 6 in 

One desk chair, 1 ft 6 in by 1 ft 6 in 

One television set, 1 ft 4 in by 2 ft 8 in 

One table, 1 ft 6 in by 2 ft 6 in 


Commentary Necessary planning considera- 
tions should include provision of adequate 
floor and wall space for furniture groupings, 
separation of trafficways from centers of activ- 
ity, and ease of access to furniture and win- 
dows. 


Circulation 


Circulation through the living room should be 
as direct as possible, yet it should not interfere 
with the furniture placement. 


Doors 


The location of doors should fully consider the 
need for generous wall space for the placement 
of furniture. 


Conversation Area 


People gather or congregate during social 
activities in rather small groups. A desirable 
conversation distance is of relatively small size, 
approximately 10 ft in diameter. 


Planning Considerations 


Through traffic should be separated from activ- 
ity centers. . 

Openings should be located so as to give 
enough wall space for various furniture 
arrangements. 

Convenient access should be provided to 
doors, windows, electric outlets, thermostats, 
and supply grills. 


Furniture Clearances 


To assure adequate space for convenient use of 
furniture in the living area, not less than the fol- 
lowing clearances should be observed: 60 in 
between facing seating, 24 in where circulation 
occurs between furniture, 30 in for use of desk, 
36 in for main traffic, 60 in between television 
set and seating. 

Seating a around 32 10-ft-diameter 
circle makes a comfortable grouping for con- 
versation. 
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Fig. 7 Living rooms considered from the point of view of possible furniture groupings and interference by 
necessary circulation. Circles indicate conversational groups; dotted lines show circulation. 
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Fig.9 Minimum clearances, circulation, and conversation areas for living rooms. Fig. 10 Minimum clearances, Circulation, and conversation areas for living rooms. 
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i gink counter combined COMBINED SPACES 
ith 21" range counter 


A combination dining area-kitchen is preferred 
by some occupants of small houses and apart- 
ments. This arrangement minimizes house- 
keeping chores and provides space which can 


be used as the family’s day-to-day meeting 
| aT | | 36" place. 


43" 7 sink tounter comb ined 
. Pit base with 15! ¢ frig. counter 
aDdinet and 36"! mixipg counter 






To rear 
entrance 


42" for serving 


32"' for chair 
Plus access 






as Fig. 11 Combined dining area-kitchen, two-bed- 
To living room room living unit. 
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Fig.12 Combined living—dining room. 
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Fig. 13 Zero-bedroom living unit. 
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Fig. 14 Zero-bedroom living unit with sleeping 


alcove. 
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Typical Living Room Arrangements 


Many different activities that must be accom- 
modated in the living room compiicate the 
space planning. These activities can be 
grouped under three headings: (1) social, (2) 
recreational, and (3) cultural. A thorough analy- 
sis of just what activities the family normally 
engages in is the first requisite for planning the 
space to provide both enough area and prop- 
erly arranged area for each of the activities. The 
analysis must include primarily those activities 
that presumably will be engaged in simultane- 
ously. Those that follow one another in point of 
time will permit dual use of both furniture and 
space. 

As each of the activities usually demands its 
own quota of furniture and space for its perti- 
nent paraphernalia, all must be enumerated 
and provided for in the planning. 

The size of the living room should reflect the 
size of the dwelling unit and the economic sta- 
tus of the occupants. A living room for a three- 
or four-bedroom dwelling unit requires more 
space for its occupants than one for a one- or 
two-bedroom dwelling unit. Luxury units will 
necessarily need more space to accommodate 
more furnishings. In any case, the minimum liv- 
ing room with no dining facilities should be 
approximately 180 ft? but preferably around 200 
ft?. Figure 16a and b shows two living rooms 
with typical furniture groupings (no dining facil- 
ities). 

Figure 16c shows a living room with one end 
used for dining. This area often is arranged in 
an L shape to achieve greater definition or pri- 
vacy from the living activities. Dwelling units 
with three or more bedrooms should have sep- 
arate dining rooms or clearly defined dining 
areas. 

The range of living activities generally 
includes a conversation area (sitting area), 
relaxation area (books, TV, and music center), a 
work area (sewing machine, desk, and chair), 
and an entertainment area (bar, card table, ter- 
race). Often it is the center of childplay if there 
is No space in the kitchen. 

The minimum width of a living room should 
be 11 ft 0 in to 12 ft 0 in. The recommended 
width is 14 ft 0 in. There should be no through 
traffic in the living room. Preferably, the living 
room should be a dead-end space with all traf- 
fic handled at one end. 

The major problem is to provide for the nec- 
essary flexibility in order to achieve the various 
activities. Separation and some degree of pri- 
vacy are required. When a living room is com- 
bined with the dining area, the dining area 
should be offset into an alcove or be clearly 
identified as such. 


TABLE 1 Sizes of Living-Room Furniture 


Sofas 2 ft 6 in to 3 ft 6 in 
deep by 6to7 ft long 
Love seats 2 ft 6 in to 3 ft deep by 
3f6into4ft6inlong 
Chairs 
Club 2f9in by 3ft6in 
Wing 2 ft 6in by 2 ft9 in 
Bridge 1ft 6 in by 1 ft 6 in 
Desks 
Flat-top 2 ft to 2 ft 6 in deep by 


4to 5 ft long 
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Fig. 15 These plans show how furniture groupings may be adapted to various types of recreational activi- 
ties with the fireplace as the center of interest. 





Governor Winthrop 2 ft by 3 to 3 ft Bin 


Tables, circular: 










Secretary 1 ft 6 in to 2 ft deep by Lamp 2 ft diameter 
ee vis ae Coffee 3 ft diameter 
Highboy, lowboy 1 ft 6 in to 2 ft deep by Drum : 
2 ft 6 in to 3 ft 6 in long si 3 ft diameter 
Tables, rectangular . recrust 3 ft diameter 
End 1ftZinby 1 ftor1ft3 _ 
in by 1 ft 8 in Grand 4 ft 10 in to 5 ft wide 
Coffee 2 by 3 ft Ges by § to 9 ft long 
Bridge 2 ft 6 in by 2 ft 6 in prgnt 2 by S ft 






Console 1 ft Gin by 3 ft 
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dining area are 6 
ft 6 in where free- 
standing chairs are 
to be used for better 





A better proportioned room Suet comfort and for 
A living area too long and with fewer doors el KITCHEN ease of circulation 
narrow is. inimicable to rational eae alaaeelt An L-shaped room segregates 
freedom in use. Badly ture, ginite == i ss ares dining from other activities 
spaced doors prevent space and Uses ‘ | and gains sense of space 
functional grouping. for mere circulation 





Freedom of space arrangernent with adequate cir- 


culation achieved by placing doors relatively near A banquette arrangement 

one corner. Traffic flow causes minimum of in- in a corner conserves 
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LISTENING TO MUSIC 


Fig. 21 
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THE DINING ROOM 


For many Of today’s households, the dining 
“oom plays only a vestigial role in daily life. 
Fewer families gather regularly for evening 
meals, and most singles will bemoan how little 
time they spend preparing genuine evening 
meals. For all buyers, formal dining is also 
much less important. In response to this trend 
of increasingly casual lifestyles, some design- 
ers and builders have reduced the dining room 
to an area in the great room, even for large 
homes. 

In recent years buyers have again begun to 
demand a “real” dining room, and today's new 
homes include either a dining room that is sep- 
grate from the living room, or a more formal 


design treatment for the dining area of a great 
room floor plan. As with the living room, when 
the dining room is utilized, it is for special occa- 
sions of major significance. In fact, the infre- 
quency of its use contributes to the significance 
of the meals shared here. Its importance.is also 
heightened by the fact that it is the backdrop for 
the oldest and most enduring of social rituals— 
offering hospitality through the medium of 
food. Because of this context, the dining room 
is very much the epitome of the ceremonial 
component, and minimal “container” design 
will not suffice. 

As with the living room, the dining room 
should emphasize grace and dignity through 
window placements, quality finishes, and mate- 
rials. Because of the room's limited use, and 


Fig. 1 Formal dining room clearances and circulation. 
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because much use occurs during evening 
hours, provision for prime views to the out- 
doors is nice but not a mandatory requirement. 
And because most use is at night, the dining 
room is generally the only room in the house 
equipped with a fancy light fixture as standard 
equipment. If handsome views are easily avail- 
able within the overall context of the floor plan, 
window placement should be low enough to 
afford views from a seated position. 

Dimensions for the dining room should be no 
less than 12 by 12 ft, and a 14- by 14-ft space is 
far more comfortable. A'rectangular configura- 
tion (12 by 14 ft) is also very acceptable and 
functional, as it can accommodate a rectangu- 
lar dining room table. 
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Fig. 2 Dining space as part of the kitchen. 
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Fig. 4 Combined living room and dining area. 
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Fig. 3 Dining area—dining room. 
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Fig.5 Dining space in the foyer. 


CTERISTICS AND 
ATIAL CHARA 
SRANGEMENT 


poquirement 

living unit should contain space for the 
ose of dining. This area may be combined 
with the living room or kitchen, or may be a 


gach 


criterion 
The amount of space allocated to dining should 
be based on the number of persons to be 
served and the proper circulation space. Appro- 
priate space should be provided for the storage 
of china and large dining articles either in the 
dining area itself or in the adjacent kitchen. 
Space for accommodating the following sizes 

of tables and chairs in the dining area should be 
provided, according to the intended occupancy, 
as shown: 

1 or 2 persons: 2 ft 6 in by 2 ft 6 in 

4 persons: 2 ft 6 in by 3 ft 2 in 

6 persons: 3 ft 4 in by 4 ft 0 in or 4 ft O in 
round 

8 persons: 3 ft 4 in by 6 ft 0 in or 4 ft 0 in by 
4ftQin 

10 persons: 3 ft 4in by 8 ft 0 in or 4 ft 0 in by 
6 ft Oin 

12 persons: 4 ft 0 in by 8 ft 0 in 

Dining chairs: 1 ft 6 in by 1 ft 6 in 

Buffet or storage unit: 1 ft 6 in by 3 ft 6 in 


Commentary 


Size of the individual eating space on the table 
should be based upon a frontage of 24 in and 
an area or approximately 2 ft’. In addition, table 
space should be large enough to accommodate 
serving dishes. 

Desirable room for seating is a clear 42 in all 
around the dining table. The following mini- 
mum clearances from the edge of the table 
should be provided: 32 in for chairs plus access 
thereto, 38 in for chairs plus access and pas- 
sage, 42 in for serving from behind chair, 24 in 
for passage only, 48 in from table to base cabi- 
net (in kitchen). 

In sizing the separate dining room, provision 
should be made for circulation through the 
room in addition to space for dining. 

The location of the dining area in the kitchen 
is desirable for small houses and small apart- 
ments. This preference appears to stem from 
two needs: (1) housekeeping advantages; (2) 
the dining table in the kitchen provides a meet- 
ing place for the entire family. Where only one 
dining location is feasible, locating the dining 
table in the living room is not recommended. 
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Fig. 65 Dining room, eight persons, four-bedroom liv- 
ing unit. 


Fig. 62 Dining room, six persons, three- 
bedroom living room. 
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Fig. 7 Minimum clearances for dining areas. 
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Fig. &36-in diameter breaktast/kitchen table for four. (See Table 1.) 
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296 Fig. 9 A 48-in diameter circular table for four—minimum scheme. (See Table 1.) 
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Figure 8 illustrates a 36-in diameter round 
table seating four people and shows the neces- 
sary clearances around the perimeter. Four 
people cannot function comfortably around 
such a small table for anything but the lightest 
snacks. The individual place-setting zones are 
extremely restricted, and the shared access 
zone at the center is too small to accommodate 
much in the way of serving dishes, platters, or 
decorative elements. A 48-in clearance between 
the perimeter of the table and the wall or near- 
est physical obstruction is the minimal clear- 
ance necessary to allow circulation behind a 
seated person. A distance of 30 to 36 in 
between the table perimeter and the wall is the 
minimum clearance necessary to permit access 
to and adjustment of the chair. 

The 48-in diameter table shown in Fig. 9, 
however, can function adequately for four peo- 
ple. The place-setting zone is reasonably suffi- 
cient to accommodate the various place-setting 
elements and provides generous elbow room 
as well. Although the central shared access 
zone is restricted, it provides far more space 
than the 36-in diameter table shown in Fig. 8. If 
used for light snacks or coffee, the table can 
seat five. The clearances for circulation are the 
same as for the 36-in table. 





TABLE 1 

kat ae ee a 
7 Inches 

A 30 min. 

) 6 

C 24 

Db 18-24 

E 12 

F 48-54 

G 36 

H 30-36 

| 114-126 

J 84-96 

K 48 


Elements of the Dwelling Unit 


DINING ROOMS 


Figure 10 applies the optimal incremental unit A 
discussed on p. 296 to a rectangular table for | SSSSCCSCSSCCOSCS SAP AasODOGOODoOD 
formal dining for six. The table size shown is 54 





O 


one 

%. 

; 

0 

0 
'  @® 

0a 

0 

0 

0 

0 

q 
xX 
Ae 


plqannBanesle 


G=aseconppospespoeoKoG =>» 


Optimum Table Width 


G 


] 


o 
by 96 in. This size will Provide each person with SHOES eo EN 
an individual place-setting zone of 18 by 30 in : , | 
and will allow a shared access zone at the cen- QR A aS 
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Fig. 10 Rectangular table with optimum length and width for dining for six. (See Table 2.) 
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Fig. 11 Square table for four—minimal scheme. (See Table 2.) 297 
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Dining spaces for serving family meals to six 
persons are illustrated in Fig. 13. The size of 
table and space around the table for serving 
meals and clearing away dishes while people 
remain seated are shown for two seating 
arrangements—people on four sides and peo- 
ple on two opposite sides. The table space 
allowance for each individual is 24 in. 

In Fig. 13, boldface indicates liberal dining 
area dimensions that provide for liberal clear- 
ances and tables of a larger size. Lightface indi- 
cates minimum dining area dimensions, 
providing for minimum clearances and mini- 
mum table size. Clearances allow only for 
Straight-back, straight-leg chairs. 

Dining areas in which company meals are to 
be served should provide at least the liberal 
allowances suggested for table and service 
space for family meals. At company meals 
more people may be served, more and larger 
serving dishes may be used, and individual 
covers may be more elaborate. 

The dining areas shown do not provide space 
for storing guest china. 


TABLE 3 Space Requirements for Individual Place 


Settings and Clearance around Table 
EEE 
Item Minimum Liberal 


Space, inches, for individual 
place settings (cover): 


Width, side-to-side 24 29 
Depth 12 15 
Clearances, inches, table 
edge to wall: 
Getting up 24 30 


Serving 30 36 





SERVING TWO SIDES & ONE END 
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Fig. 12 Minimum clearances and circulation for combined living-dining areas. 
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SERVING ONE SIDE SERVING ONE END SERVING- ONE END 


b— 9'-0" 





SERVING -ONE END & ONE SIDE SERVING-TWO SIDES 


Table Sizes 
Liberol— 3'-4"x 6-4" 
Minimum — 3'-O"x 5'-0” 






aes aD Space allowance 
wiiges for serving 


7-6" 
8-0" 


SX 
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Tables and Chairs 


Keesscsassccscesa Dining areas for eight persons with free-stang. 

ing table 72 by 40 in, one armchair, and Seven 
armless chairs (calculated on the basis of edg- 
ing space on sides where there is not serving 
space, so that all persons can leave their Seats 
without disturbing others). 
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Fig. 16a Optimum table width. (See Table 4.) 
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Serving space on one side and one end 
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dth. (See Table 4 
Fig. 166 Minimum table width. (See Table 4.) 12’-10” 


Serving space on two sides and one end 


TABLE 4 
ee eee 
Inches 
54 
12 
30 
48 
18 
42 © 
9 
24 
40 
16 
10 





4 ‘ft 


10 


AC-IOAnnmMoOW>D 





| 13-6" t«C*S: 
Serving space all around table 
Fig. 17 


pea; 





33" ——_—_ 


Rising from table, armless 
chair (armchair 2” more) 


c' 


a 
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Foot extension, knees crossed, 
not at table 


Fig. 18 


EDGING 


past seated person 






WALKING past. os 
seated person. 24 © 


ARISING AND DEPARTING 


Using tables and chairs in free area 
Fig. 19 
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ARISING AND DEPARTING 
CHAIR PROJECTION 
(seated person) 


ARMLESS CHAIR | 
20” x 21” —t 


MAXIMUM FOOT EXTENSION 


Armless chair in place at table 





WALKING past seated person 


elk... 


34" | EDGING past seated person 


ee cae 46” 
ARMCHAIR | J. +—1- ARISING AND DEPARTING 
22x 23” i HAIR PROJECTION 
seated person) 


MAXIMUM FOOT EXTENSION 


Armchair in place at table 


ARMLESS 
CHAIR 


meme 9] aes) 38” 





RISING FROM A 
CONFINED AREA 


| ARMCHAIR 
40” 


Using tables and chairs in confined area 
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ROUND TABLES 


Recommended 
Approx. Minimum 
Diam. Circum. Seating Room Size 
/ ” fen , © ovals’ , 
10°O 31 5 od -0'0”X 20’0”" 
eee y'o” sy 34 11-I4 19'0”x 1y’0” 


\ s’oO” as’ 4% 10-12 IN’9 x IR! 3* 
_— arg” 22/9” Q-11 16/0”Xx 16/0" 
N\A 6'o” 18’ 10” S-Y ba’ OG" x ta" Ge 


— L s’o" —13"y" 7-130" 130" 
\ \ 4/0" 12/6" 5-6 P.O" 10"6" 
CW 7’°6" 11/0” 4-5 10’6”"x 10’6”" 


SQUARE TABLES 


Recommended 

Approx. Minimum 

Ww L Seating Room Size 
5’o” 5’0* S-—12 1" 0*x.13°0" 
4°6" 4°q 4-8 12/0"X 12/0" 
4/0” 4/0" 4-8 11°G" x sO" 
3/6" 3°6" 4 10/6"x 10/6" 
3/0” 3/0" 4 y’o"x 9/0" 





ale 
Fig. 20 Seating capacities for round, square, rectangular, and boat-shaped tables of various sizes and the recommended minimum room sizes to accommod 
each. 
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Fig. 20 (Continued) 
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RECTANGULAR 
TABLES 
Recommended 
Approx. Minimum 
Ww L Seating Room Size 
a — G'0" 28/0" 28-30 18’0"X 40/0” 
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Typical Dining Areas and Furniture 
Grouping 





a SSR SST POSSESS SSS SPS eS s 
GLASS BLOCK 






-t 
BUILT-IN BUFFET 5 


BUILT-IN FIXTURES (© SEAT IN CORNER WINDOW 


© CHAIRS AND TABLE 


, iti sizes and arrangements of furniture for 
formal and informal compositions. 


Fig. 21 Pians showing various types of dining rooms and dining alcoves together with 
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Dining Area Corner Cupboard 


For storing dishes and silver, especially the 

“best,” used for entertaining, it is handy to 

ES have a closet or a cupboard in the dining room. 

Lz — => = ==) This closet is also a good place to keep other 
pA Pa pores articles used in serving meals. 

It may be any depth, but the size shown in 
Fig. 22 will accommodate most articles that the 
average family uses in serving meals. Fre- 
quently cupboards are placed in two adjacent 
corners of the dining room. 

Silverware should be kept in a separate 
drawer. Three inches is a satisfactory depth for 
the drawer unless more than 12 pieces are 
stored in a section. If the drawer has a separate 
section for forks, knives, and spoons, these sec- 
tions should be at least 2% in wide. 

Shelves for china need to be at least 11 in 
wide. In estimating the distance between 
shelves, allow 1 in above stacks of plates, which 
are handled from the side, and 2 in above arti- 
cles, such as cups, handled from the top. Table 
4 may serve as a guide in planning shelf 
heights. 












-. “SELDOM-UseD | 
~~ VASES ANE 





TABLE 5 Height Allowance for Dishes in Common Use 
Article Inches 


Dinner plates, stack of 6 
Soup plates, stack of 6 
Salad plates, stack of 6 
Sauce dishes, stack of 6 
Bread-and-butter plates, stack of 6 
Saucers, stack of 6 

Cups, stack of 2 

Platters, stack of 2 

Sugar bowl and creamer 
Covered vegetable dishes 
Open vegetable dishes 
Glasses 

Sherbet glasses 

Goblets 


DADUNAHDEFUUMUIAANN 





B 


Fig. 22 Corner cupboard: A, perspective B, plan. 
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SPATIAL CHARACTERISTICS AND 
ARRANGEMENT 


Requirement 


The basic activities in the kitchen consist of 
food preparation, serving, and cleanup after the 
meal. The kitchen design should permit effi- 
cient operation in the performance of these 
functions. In addition, storage space for staples, 
dinnerware, and utensils should be provided. 


Location Criterion 


The kitchen should be conveniently located 
near the dining area, living area, and utility 
area. The user should have easy access from 
the service entrance, or the only entrance if in 
an apartment. The kitchen should provide 
direct access to the dining area. 


Space Criterion 


The size of the kitchen should be determined by 
the number of bedrooms provided in the living 
unit. Work centers for the following equipment, 
cabinets, and space for their use should be pro- 
vided: ; 

1. Range space with base and wall cabinet at 
one side for serving and storage of utensils and 
staples. 

2. Sink and base cabinet with counter space 
on each side for cleanup. Wall cabinets for stor- 
age of dinnerware. 

3. Refrigerator space with counter space at 
latch side of the refrigerator door. 

4. Mixing counter and base cabinet for elec- 
trical appliances and utensil storage. Wall cabi- 
net for staple storage. 


Light and Ventilation Criterion 


Artificial ceiling light should be provided and 
ventilation should be provided by natural or 
mechanical means. 


Fire Protection and Safety Criterion 


Kitchen range should meet the provisions of 
the following: 

1. Gas ranges, AGA “Directory of Approved 
Appliances and Listed Accessories.” 

2. Electric ranges, UL “Electric Appliances 
and Utilization Equipment List.” 


Commentary 


Table 1 shows recommended minimum space 
standards for kitchen work centers. The spaces 
to be provided are sized according to the num- 
ber of bedrooms in the living unit. 


Height of shelving and counter tops 


1. Maximum height of wall shelving 74 in. 
Height of counter tops should be 36 in. 

2. Minimum clearance height between sink 
and wall cabinet 24 in; between base and wall 
cabinets 15-in clearance. 


Recommended minimum edge _ distance 
Equipment should be placed to allow for effi- 
cient operating room between it and any adja- 
cent corner cabinet. At least 9 in from the edge 
of the sink and range and 16 in at the side of the 
refrigerator is recommended. 


Circulation space =A minimum of 40 in should 
be provided between base cabinets or appli- 
ances opposite each other. This same minimum 


clearance applies when a wall, storage wall, or 
work table is opposite a base cabinet. 


Traffic Traffic in the kitchen should be limited 
to kitchen work only. Serving circulation to the 
dining area should be without any cross traffic. 


KITCHEN ARRANGEMENTS 
Kitchens and Kitchenettes 


The most common types of kitchen arrange- 
ments are the (1) straight-line or galley, (2) par- 
allel, (3) U type, and (4) L type. The galliey-type 
arrangement is used for kitchenettes that 
require a minimum of equipment. The parallel 
and U arrangements are considered the most 
efficient in regard to movement and working 
relationships. The L is more common when 
used in a large kitchen, which makes possible 
an eating area. 


Kitchen 


The kitchen is an area where many different 
functions occur. These normally include: 
. Food preparation and cleanup 
. Food storage 
. Utensil and general storage 
. Eating 
. Laundry 
. Other, miscellaneous activities 
The kitchen receives intensive use by most 
families, whether it is in a single-family house 
or a high-rise apartment. 


OurWN — 


Food Preparation 


The food-preparation function has received a 
great deal of study and analysis. The sink, the 
range, and the refrigerator have been the tradi- 
tional elements of food preparation and 
cleanup. Over the years, each of these elements 
has become increasingly more extensive. For 
example, from a simple sink it follows into a 
double sink, disposal units, and a dishwasher. 
The range has evolved into a wall oven, double 
oven, grille, barbecue pit, rotisserie, and 
infrared oven. The refrigerator has evolved into 
a large-sized refrigerator, separate freezer, and 
ice-making equipment. 

The development of the sink disposal units 
and compactors has helped .greatly in the 
cleanup of food preparation. The increasing use 
of a large battery of mechanical appliances, 
such as mixers, blenders, and slicers, is adding 
to the complexities of the kitchen. 

This constant evolution of the food-prepara- 
tion area of the kitchen is expected to continue 
and become more complicated. 


Food Storage 


Over the years, the type and packaging of foods 
available on the market have changed consider- 
ably. There has been a tremendous increase in 
prepackaged and semiprepared foods. All kinds 
of frozen foods are now available. 

It can be reasonably anticipated that addi- 
tional storage space for frozen foods will be 
needed. Sufficient storage for canned goods 
and other foods not requiring refrigeration is 
also needed. 


KITCHEN AND DINING AREAS 


it is a comrnon misconception that a kitchen is 
only a work area. Considerable social activity is 
carried on there, not only among family mem- 
bers but also between residents and neighbors. 


To create a feeling of space in a small unit, an 
open kitchen, dining, living area is frequently 
provided. In doing so, one sacrifices the possi- 
bility for several activities conveniently taking 
place concurrently with minimum infringe- 
ment. Most families with small children prefer a 
large eat-in kitchen plus a multipurpose room 
which can be used alternatively for play or for 
formal dining. Alternatively, a kitchen-dining 
area with minimal separation (for example, an 
open counter) provides for both formal and 
informal use. , 

In apartment buildings, where there is 
greater pressure for young children to remain 
in the apartment, the added flexibility of this 
arrangement may be especially important. 
Younger children can play at the table under the 
supervision of the parent. Older children use 
the area as an evening study space. 


| 


Minima | Flenibility 
Ox USE 





more Flexi bili 44 


of Us ¢ 


Fig. 1 


1. Kitchens for larger units (i.e., more bed- 
rooms) may not require more actual floor space 
than small ones but will require more counter 
space, a larger number of burners on a range, a 
larger oven, and more refrigerator and storage 
space. 

2. Each center requires appropriate adjoining 
counter space and storage facilities. Dimen- 
sions on the following diagrams should be 
viewed as providing generous counter space. 

A layout that provides a continuous sequence 
of sink-worktop-range has been shown to be the 
most functional. In this respect, the galley layout 
is in fact the least desirable of the alternatives. 

L or U layouts provide a more flexible working 
space, especially when more than one person is 
using the kitchen. This fact may recommend the 
use of these layouts in family units. 

Dimensions shown on the layouts are mini- 
mum requirements for two-bedroom units. 
Bracketed dimensions apply to three-bedroom, 
five-person units and larger. 

It is recommended that the following widths of 
counter space be provided near the work centers: 

Range 18 in 

Refrigerator 36 in (door side) 

Sink 18 in (each side) 

Serve 36 in 

Note: The in-line layout should have at least 3 
ft 0 in clear space in front of cabinets. 
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Fig.2 Crowded kitchen floor plans create unsafe conditions. Inadequate space 
within the work triangle may result in painful injury if two people collide while 
preparing hot foods. 


WORK TRIANGLE 


The heart of the kitchen is the work triangle— 
formed by lines connecting the center fronts of 
the sink, range and refrigerator. The sum of the 
sides of the work triangle should not exceed 23 
ft. As the major activity area in the kitchen this 
triangle should be out of the path of most traffic 





Fig. 3 Straight wall—Although this shape is not a “work trian- 

Sikounh th a AE gle,” it still works if the total distance between work areas is 

Tia ar bea pee se Fe erin dt. under 12 ft. This straight wall shape also lends itself well to the 

angles are straight wall (Fig. 3), U shape (Fig. 4), addition of a separate “Island” cabinet. 
L shape (Fig. 5), and corridor (Fig. 6). 


In planning a new kitchen, it is ideal for each 


of the kitchen centers to be a maximum of 12 to 
22 ft apart. 





Fig. 5 ; shape—This relationship between refrig- 
monly seen erator, sink, and range makes an unbroken traffic 
a a erp ed bpapaicncah ? co pg souulst in flow possible. The two walls provide many options 
a 5 
both small and aa kitchens. One arm of the counter area can 


He ss ee and cabinetry. Ideal for large 
ich could chens, this work triangle Is perfect for addin 
also be used as island cabinet or as a peninsula whic eating area or Island cabinet. gan 
Sé@rve as a snack bar. 
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Fig. 6 Corridor—The perfect shape for small kitchens 
because it is the most efficient use of a work triangle. This 
corridor configuration works best, however, where there is a 


light amount of traffic. 


TRAFFIC FLOW 


Most traffic through a kitchen is bound for the 
backyard or an adjacent dining room or meal- 
serving area. A combination of hot dishes, 
appliances, kitchen utensils, and traffic flow can 
cause accidents. Good planning will keep traffic 
out of the work area and provide adequate 


\'-¢ 
('- 3 


1-6" 


Fig. 7a U layout. 





clearance between fixtures and appliances. A 
minimum of 48 in should be provided between 
cabinets and appliances placed opposite each 
other. When such fixtures are placed at right 
angles to each other and separated by a pas 
sageway, they should be spaced a minimurn of 
30 in apart. In an “L” or “U” shaped kitchen, the 
minimum edge distance between an appliance 


(3'-o 


Fig. 7b L layout. 


and an adjacent corner should be 9 in from the 
edge of a sink, 16 in from the refrigerator, and 14 
in from the center of the nearest range burner. 
These recormmended distances allow people to 
pass each other safely while using the fixtures, 
carrying hot foods, and opening and closing 
cabinet and appliance doors and drawers. 








Fig. 7c In-line layout (not recommended). 


Fig. 7d Galley layout. 
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KITCHEN STORAGE 


cach kitchen or kitchenette should have (1) 
accessible storage space for food and utensils, 
(2) sufficient space for the average kitchen 
accessories, (3) sufficient storage space for 
those items of household equipment normally 
ysed and for which storage is not elsewhere 
provided. 


> width (w) in feet, times the 
vs <<" depth (d) in feet, times the 
number of full-depth drawers 
equals area of drawer space 




















area to be included in 
base shelving where ac- 
cess is from one side = 
¥2 depth of corner 
—where access is from 
both sides, allow full 
credit 


Area of Corner Base Shelving 


shelving that does not 
project past 60° may be 
included as required 
shelving 









28” min.—sink 

15” min.—other 
range—see detail of 
previous figure 


shelving—note #1 
depth min. spacing 


(inches) (inches) 
4106 5 
6 to 10 6 
10 to 15 7 
15 to 24 10 


Height, Depth, and Spacing 
of Shelving and Countertop 











wall shelving base shelving countertop drawers 
2s. ft x2= 45s. ft 4s. ft. x4 = 16s. ft 4s. ft. x3 = 12s. ft. 4s. ft. x1l= 4s. ft 
La x2= § 5 x3 = 15 2.5 x1= 2. 2.5 x4= 10 
3 x3= 9 2 x2= 4 total 14.5 s. ft. total 14s. ft. 
4 x3 = 12 total 35 s. ft. 

total 30 s. ft. 


Fig.8 Example: measurement of shelf and countertop areas. 
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Utensil and General Storage 
Space for utensils includes Storage for dishes, 
d appliances. With 


Laundry 
The laundry activities are often assigned as part 
Ctly related to it. The laun- 


and clean laundry, 

1. An area occu 
cooking units sho 
tertop area. 


2. Usable storage space in or under ranges, 
or under wall ovens, when provided in the form 
of shelving or drawers, may be included in the 
minimum shelf or drawer area. 

3. The shelf area of revolvin 
(lazy susan) may be counte 
area in determinin 
vided the clear wi 


Pied by sink basin(s) and by 
uld not be included in coun- 


g base shelves 
d as twice its actual 
9 required shelf area, pro- 
dth of Opening is at least 8% in. 





- V5 KL 


Vitchonetes 


es 






Fig. 10 Minimum edge distances. 


4. Drawer area in excess of the is sin 
may be substituted for required base shelf a 
up to 25 percent of total shelf area. 


TABLE 1 Minimum Kitchen Storage Required 


40 to 60 ft’ Area—Kitchenette 


5, At least 60 percent of required shelf space 
should be enclosed by cabinet doors. 








Total shelving in wall and base cabinets 
Shelving in either wall or base cabinets 
Drawer area 

Countertop area 


. . : 2 
| 0-bedroom living unit,” ft 
tem ror 





a 








“1-bedroom living unit,* 
— 
5 
: 6 


60 ft? Area and Over—Kitchen 


Item 


Total shelving in wall and base cabinets 


Shelving in either wall or base cabinets 
Drawer area 


Countertop area 


1- and 2-bedroom 


3- and 4-bedroom 


living units, ft? living units, ft? 
54 
8 10 
10 12 


“Kitchen unit assemblies serving the kitchen function and occupying less than 40 ft’ area in 0-BR living 


units shall not be less than 5 ft in length and shall provide at least 12 ft’ of total shelving in wall and base 
cabinets. Drawer and count 


facility. 









f= 


Be" He BH AH 0-5 ks 5g 
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ertop space shall also be provided. No room count is allowable for this type 





Io Dedaoon 


h-La"—h— gz 


Elements of the Dwelling Unit 


KITCHENS 
WORK SPACE : SPACE 
a | 










oN 26” WALKING 
| EDGING SPACE SPACE 





—S—_ eC 





; Fig. 11 Liberal space (allowing for walking) for two people workin 
Fig. 11a Minimum space (allowing for edging) for two people working at cabinets and ~ o) apd ’ 


at cabinets and appliances opposite each other (except a front-openin 
appliances opposite each other (except a front-opening dishwasher). dishwasher). - os sa ae 





&& 20" -—24"— 
Reaching, maximum height Reaching over obstruction, 24” deep and 36” high 


b—12" 


Maximum reach to 
back of shelf 12” 
deep 


Reaching over ob- 
struction, 12” 
deep and 36” high 


Fig. 12 
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KITCHEN DIMENSIONS 


This section gives recommended minimum 
counter space dimensions, comments on 


ee points to be considered in the layout, and illus- 
D trates various shapes of kitchens. 
_— i — i — Fi — 7 — 7 — 7) — | 





All dimensions given are measured along the 
front of base cabinets. The dimensions may be 
angled around a corner, provided that the mini- 
mum distances of equipment to base cabinet 
corners are observed. No dimensions should 
overlap with each other. 

The illustrations show one arrangement of 
the “handing” of the kitchen—that is, the side 
of the sink on which the range is located. This 
may be varied according to design require- 
ments and preferences. 

Occupancy of the dwelling is indicated by 
code—for example, “5 and 6P” means “five 
and six persons.” 

All illustrations are diagrammatic; they do 
not represent detailed room plans. 


ov San seal 
| 
onde t- 4 Fig. 14 


Workzone 





tetas | 














With Base 
Cabinets TABLE 2 Minimum Width of Sink 
L- 1 and 2P 500 mm (1 ft 8 in) 
3 and 4P 500 mm (1 ft 8 in) 
COUNTER AND BASE CABINETS/ 5 and 6P 500 mm (1 ft 8 in) 
GENERAL CLEARANCE rT a 7 and 8P 600 mm (2 ft 0 in) 
ceeplalaeinaieeecmiieaeeeieas es ee 
A 60-66 152.4- 167.6 A total clearance of 50 mm (2 in) is allowed 
B 48 min. 121.9 min. (Table 3). 
c 24-30 61.0-76.2 
D 36 91.4 
E 48 121.9 
F 12-13 30.5-33.0 OO 
G 76 max 193.0 max. OO 
Hi 72 max. 182.9 max. ~— 
i 59 149.9 
J 25.5 64.8 4 b Fig. 15 
K 24-26 61.0-66.0 
an L 15 min. 38.1 min. TABLE 3 Minimum Space for Range, including 
EoD M 18 45.7 Clearances 
— N 35-36 88.9-91.4 1 and 2P 650 mm (2 ft 2 in) 
O69 max 175.3 max. 3 and 4P 800 mm (2 ft 8 in) 
5 and 6P 800 mm (2 ft 8 in) 
—_ 7 and 8P 800 mm (2 ft 8 in) 
Cc A a Ri Sl aida 
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0 A total clearance of 50 mm (2 in) is allowed. 
- When the refrigerator is located at the end of 
D eee ieee = 3 base cabinets and is open to the room, only 25 
olx 0 a — aS & 2 0 é mm (1 in) clearance between the refrigerator 
0% . 0 =} xlo and cabinets is required (Table 4). 
| bok 
0 t 2 02 
0 0 ioe Do 
al 0 0 
0 0 y c: 
0 Ay | 0 Uf; 
0 p 0 zo. tD : 
D o 0 | 0 0 
0 p70 ! 0 O¢ *——-4 Fig. 16 
Ox | p 0 ; o 0, 
TF 4 waisestest o $ TABLE 4 Minimum Space for Retrigerator 
Py VY f 7 _<7 Including Clearances 
1 and : 
CABINET REACH COMPARISONS Rasrteil 650 mm (2 ft 2 in) 
800 mm (2 ft 8 in) 
Fig. 13 alg 6P 800 mm (2 ft 8 in) 
312 and 8P 800 mm (2 f8 in) 


$$$ (2 Hin) 


This (Table 5) is the working space of the 
xitchen. 
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Fig. 17 
TABLES Minimum Uninterrupted Counter 
Space between Sink and Range 
es 
iP 600 mm (2 ft0 in) 
2P 750 mm (2 ft 6 in) 
3 and 4P 1000 mm (3 ft 6 in) 
5 and 6P 1200 mm (4 ft 0 in) 
7 and 8P 


1350 mm (4 ft 6 in) 


The dimension in Table 6 is the minimum for 
the space. A small base cabinet with a drawer 
and lower door would be ideal. As this can be a 


costly item, the top and front only may be pro- 
vided. 


Fig. 18 


TABLE 6 Minimum Counter Space at Other Side 
of Range 





All sizes of dwellings 
(except for 1 and 2P) 


300 mm (1 ft 0 in) 





This space in Table 7 is for a drainer rack. In 
the case of a one- and two-person kitchen, this 
space is all that is required between the sink 
and the refrigerator. Kitchens for three to ten 
persons require a separate space adjacent to 
the refrigerator. 


“Oo Oo] 
LOO) 
Fig. 19 
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TABLE 7 Minimum Counter Space at Other 


Side of Sink 

alc 
1P 300 mm (1 ft 0 in) 
2P 400 mm (1 ft 3 in) 
3 and 4P 300 mm (1 ft 0 in) 
5 and 6P 450 mm (1 ft 6 in) 
7 and BP 450 mm (1 ft 6 in) 


The space in Table 8 is for placing items when 
using the refrigerator. 








Fig. 20 


TABLE& Minimum Space at One Side of Refrigerator 
eee 


All sizes of dwellings 
(except for 1 and 2P) 


ees 


300 mm (1 ft 0 in) 


The range should not be located within 300 
mm (1 ft 0 in) of a base cabinet corner. 


This space is to provide sufficient clearance 
for opening drawers and doors. 





The refrigerator should not be located within 
450 mm (1 ft 6 in) of a base cabinet corner. This 
space is to permit access to the refrigerator 


when the latch is on the working side of the 
kitchen. 





+— + Fig. 22 


The sink should not be located within 75 mm 
(3 in) of a base cabinet corner in one- and two- 
person dwellings. This space is to allow for 
framing around the sink if needed. 
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Fig. 23 
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For all other dwellings, the sink should not be 
located within 300 mm (1 ft 0 in) of a base cabi- 


net corner. This minimum space is to allow 
access to the drainer rack. 








Fig. 24 
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The range should be located at least 600 mm 
(2 ft 0 in) from all windows. This dimension is to 
prevent the possibility of curtains touching the 
burners and catching fire. 





ty 


Fig. 25 


Base cabinets, including counter top, should 
be 900 mm (3 ft 0 in) in height. The space 
between the base and wall cabinets should be 
approximately 400 mm (1 ft 4 in) in height. The 
top of all wall cabinets should be 2100 mm (7 ft 
0 in) in height from the floor. 

The latch or opening side of the refrigerator 
should be on the side nearest to the working 
area of the kitchen. 

A pantry or full-height food and storage cup- 
board may be provided in addition to other cab- 
inets and appliances. The depth should be a 
minimum of 280 mm (11 in) and should not 
exceed 400 mm (1 ft 4 in). 

Wall cabinets should not be located over a 
range unless a fire-rated exhaust hood, the full 
width of the range, is provided. 

At least one drawer should be provided in the 
base cabinets; it should be located adjacent to 
the sink, between the sink and the range. Other 
drawers in base cabinets are highly desirable. 

A splashback, at the junction of the counter 
top and wall, should be provided of a minimum 
width of 100 mm (4 in). 

The sizes given for counter space dimensions 
are the recommended minimum for kitchen 
design. If the sizes can be increased, considera- 
tion should be given to enlarging, first, the 
space between the sink and the range; and sec- 
ond, the space to one side of the refrigerator. 

When provided in one- and two-person 
accommodation, the counter space dirnensions 
for galley-shaped kitchens can be varied to locate 
the range and refrigerator against the same wall 
and against side walls, provided that there is a 
minimum counter space between them of 500 
mm (1 ft 8 in). The sink should have a minimum 
space of 400 mm (1 ft 3 in) to one side. 

In all kitchen layouts for one- and two-person 
accommodation, the range may be placed 
against a side wall. 


313 


Elements of the Dwelling Unit 
KITCHENS 


Clear walkways at least 32 in wide should be 
Provided at all entrances to the kitchen and 36 
in of clearance should be Provided for cabinet 
access. Note: If two counters flank the entry 
this same minimum 32-in walkway space is rec- 
ommended from the point of one counter to the 
Opposite counter edge (Fig. 26). 





Fig. 26 


Appliance doors and entries should not inter- 
fere with work center appliances. Note: In an 
island configuration, an appliance door on an 
island should not conflict with an appliance or 
cabinet door opposite it (Fig. 27). 





Fig. 27 


Work aisles should be at least 42 in wide and 
passageways at least 36 in wide for a one-cook 
kitchen. Note: The minimum work aisle space 
increases 48 to 60 in from counter edge to 
counter edge when a kitchen is designed for 
more than one cook to work simultaneously in 


the space (Fig. 28). 








36" 
OR MORE 


Fig. 28 
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Wall cabinet frontage: A kitchen under 150 sq 
f should have at least 144 in of wall cabinet 
frontage: with cabinets at least 12 in deep anda 
minimum of 30 In high (Fig. 29a). Adjustable 
chelving must be installed over countertops. 
piagonal oF pie-cut wall cabinets count as a 
total of 24 in. Difficult-to-reach cabinets above 
the hood, oven, or refrigerator do not count 
ynless specialized storage devices are installed 
inside to improve accessibility. lf a cabinet has 
shelves. count twice the unit width for 12-in- 
deep tall cabinets and four times the unit width 
for 24-in-deep tall cabinets. A kitchen over 150 
sq ft should have at least 186 in of wall cabinet 
frontage with cabinets that conform to the 
guidelines indicated above (Fig. 29b). Note: Tall 


cabinets can be counted as either base or wall 
cabinets, not both. 





(a) 





Fig. 29 
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Wall cabinet frontage should be at least 60 in, 72 
with cabinets at least 12 in deep and a mini- | 
mum of 30 in high. These must be included 
within 72 in of the primary sink centerline (Fig. 
30). Notes: A pantry cabinet can be substituted 
for the required wall cabinets if it is placed 
within 72 in of the sink centerline. Dish storage 
may be at the back of a peninsula near a table 
or in a hutch adjacent to a table. 
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Base cabinet frontage: A kitchen under 150 sq 
ft should have at least 156 in of base cabinet 
frontage, with cabinets at least 21 in deep (Fig. 
31a). Pie-cut/lazy Susan cabinets count as a 
total of 30 in. The first 24 in of a blind corner 
box do not count. A kitchen over 150 sq ft 
should have at least 192 in of base cabinet 
frontage that conform to the same guidelines 
(Fig. 31b). 


Drawer frontage: A kitchen under 150 sq ft 
should have at least 120 in of drawer frontage 
or roll-out shelf frontage. A kitchen over 150 sq 
ft should have at least 165 in of drawer frontage 
or roll-out shelf frontage. Note: Measure cabi- 
net width to determine frontage. Example: A 
21-in-wide, three-drawer base would count as 
63 in toward the drawer total and a 21-in-wide 
single-drawer base with one drawer and two 
sliding shelves would also count as 63 inches 
towards the total drawer measurement (3 by 
21). Similarly, a 24-in-wide, three-drawer base 
or a 24-in-wide single-drawer base with one 
drawer and two sliding shelves would count as 
72 in towards the drawer total (3 by 24) (Fig. 32). 
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Fig. 31 


EXAMPLE ABOVE : 
SCORE - 3 X 24" = 72" 





Fig. 32 


Five storage items at the minimum snould be 
included in the kitchen to improve the accessibil- 
ity and functionality of the plan (Fig. 33). These 
items include, but are not limited to, interior 
vertical dividers, specialized drawers, built-in 
bins/racks, swing-out pantries, or drawer/roll-out 
shelves greater than the 120-in minimum for 
small kitchens or the 165-in minimum for larger 
rooms. 





Fig. 33 


Corner storage, for a kitchen with usable cor- 
ner areas in the plan, should be included, with at 
least one functional corner storage unit (Fig. 34). 


Fig. 34 
Countertop clearance must be 15 to 18 in --) 
between the countertop and bottom of wall | | 
cabinets (Fig. 35). | 
——— aa 
15"-18" 
+—__—— = — ~ 
| 
| es | 
Fig. 35 
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Countertop frontage should be at least 132 in 
of usable countertop frontage in a kitchen 
under 150 sq ft (Fig. 36a). A kitchen over 150 sq 
ft should have at least 198 in of usable counter- 
top frontage (Fig. 366). Notes: Counters must 
be 16 in deep to be counted; corner space does 
not count. If an appliance garage or storage 
cabinet extends to the counter, 16 in of clear 


space must be in front of this cabinet for the 
area to be counted. 





Two primary work centers (the primary sink, 
refrigerator, and preparation or cooktop/range 
center) should not be separated by a full-height, 
fuli-depth tall tower, such as an oven cabinet, 
pantry or refrigerator (Fig. 37). Notes: A re- 
cessed corner wall oven is acceptable because 
the cook can move from the counter on one 
side of the oven to the counter on the opposite. 
The overall countertop frontage recommenda- 
tion is formulated by identifying isolated cen- 
ters of activities and the minimum and 
recommended counter space required in each 
center. If two centers are adjacent to one 
another, take the longest of the two counters 
and add 12 in to identify a new minimum. 
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Countertop frontage should be at least 24 in 
to one side of the sink, and 18 in on the other. 
(Measure only countertop frontage, not corner 
space.) The 18-in and 24-in counter sections 
may be continuous, or the total and two angle 
sections (Fig. 38). Notes: (a) If a kitchen has only 
one sink, it should be between or across from 
the cooking surface, preparation area, or refrig- 
erator. (b) A corner sink should meet the same 
counter criteria on both sides. (c) A second sink 
should meet another set of standards. At least 3 
in of landing space should be on one side and 
18 in on the other. For a kitchen with two sinks, 
both should meet the planning criteria. 

Two waste receptacles at minimum should 
be included in the plan: one for garbage and 
one for recyclables, or other recycling facilities 
should be planned. 
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return counter spa 
full-depth Cabinet 


Dishwasher placement requires 21 in of 
standing room between the edge of the appli- 
ance and adjacent counters, appliances, and/or 
cabinets that are placed at right angles to the 
dishwasher (Fig. 40). Note: Since the second 
cook or other family members may require 
access to the dishwasher, it should be accessi- 
ble to more than one person in the kitchen. 


The preparation center requires at least 36 in 
of continuous countertop. The preparation cen- 
ter should be immediately adjacent to a water 
source (Fig. 41). Notes: (a) The preparation cen- 
ter can be placed between the primary sink and 
the cooking surface, between the refrigerator 
and the primary sink, or adjacent to a sec- 
ondary sink, island, or other cabinet section. (b) 
if more than one person works in the kitchen, 
each will need a 36-in preparation center of 
their own. If two people stand adjacent to one 
another, 72 in of space should be planned. Two 
people should never work at right angles to one 
another with their backs to each other. Try to 
orient people so that conversation can continue 
during the cooking and/or cleanup process. 





Fig. 39 

















pefrigerator placement should allow at least 
5 in of counter space on the latch side of a 
gandard unit, on either side of a side-by-side 
refrigerator. or at least 15 in of landing space no 
more than 48 in across from the refrigerator 
Fig. 42). Notes: (a) Measure the 48-in walkway 
from the countertop adjacent to the refrigerator 
to the island countertop directly opposite. (b) 
although not suggested, it is acceptable to 
place 8n oven adjacent to a refrigerator. For 
convenience, the refrigerator should be the 
appliance placed next to the available counter. 
if there is NO safe area across from the oven, 
this arrangement may be reversed. 


Cooking surface requirements for an open- 
ended kitchen configuration (Fig. 43a) are at 
least 9 in of counter space required on one side 
and 15 in on the other. For an enclosed configu- 
ration (Fig. 43b), at least 3 in of clearance must 
be planned at an end wall protected by flame- 
retardant surfacing material, and 15 in must be 
allowed on the other side of the appliance. 


The cooking surface should not be placed 
below an operable window unless the window 
is 3 in or more behind the appliance and more 
than 24 in above (Fig. 44). 
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Oven placement requires at least 15 in of 
landing space next to or above the oven if the 
appliance door opens into a Primary traffic pat- 
tern. A 15-in landing space no more than 48 in 
across from the oven is acceptable if the appli- 
ance does not open into a traffic area (Fig. 45). 
Note: Measure the 48-in walkway from the 
countertop adjacent to the refrigerator to the 
island countertop directly opposite. 


A microwave oven should have at least 15 in 
of landing space above, below or adjacent to 
the appliance (Fig. 46). 


Microwave oven placement should be such 
that the bottom of the appliance is placed 
between counter level and user eye level (36 to 
54 in off the floor). 


Ventilation is required for all major appli- 
ances used for surface cooking, with a fan rated 
at 150 cfm minimum (50 cfm times lineal 
footage of hood) (Fig. 47). 


Fig. 46 
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The cooking surface must have at least 24 in 
of clearance between a protected surface 
above, or at least 30 in of clearance between the 
cooking surface and an unprotected surface 
above. A microwave-hood combination appli- 
ance may be lower than this 24-in dimension at 
the back wall (Fig. 48). 


The work triangle should be a total of 26 ft or 
less. The triangle is the shortest walking dis- 
tance between the refrigerator, primary cooking 
surface, and primary food preparation sink. It is 
measured from the center front of each appli- 
ance (Fig. 49). The triangle should not intersect 
an island or peninsula cabinet by more than 12 
in and no single teg should be shorter than 4 ft 
or longer than 9 ft. If more than one person 
cooks in the space, a triangle should be plotted 
for each cook. They may parallel one another, 
and the secondary triangle may coincide with 
one leg of the primary triangle, but they should 
not intersect one another. The secondary cook 
need not have as complete a work triangle as 
the primary cook. Note: A secondary triangle 
should include a cooking appliance and water 
source (either shared or separate); the refriger- 
ator is typically shared. 


Major traffic patterns should not cross 
through the work triangle connecting the pri- 
mary work center (the primary sink, refrigera- 
lor, preparation area, cooktop/range center) 
(Fig. 50). 
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Counter/table space at least 24 in wide by 12 
in deep should be planned for each seated 
diner (Fig. 51). The following knee-space clear- 
ance dimensions should be provided: 30-in- 
high table = 18-in knee-space clearance; 
36-in-high counter = 15-in knee-space clear- 
ance; 42-in-high counter = 12-in knee-space 
clearance. 


Walkway space must be at least 36 in from a 
counter/table to any wall or obstacle behind it if 
the area is to be used for passage behind a 
seated diner. At least 24 in of space from the 
counter/table to any wall or obstacle behind it 
should be planned if the area will not be used 
as a walk space (Fig. 52). 


A window or skylight should equal at least 10 
percent of the total square footage of the sepa- 
rate area or of a total living space that includes 


a kitchen. 


Ground fault circuit interruptors should be 
specified on all receptacies that are within 6 ft 
of a water source in the kitchen. Also for safety 
reasons, a fire extinguisher should be located 
across from the cooktop, and smoke alarms 
should be included in the kitchen. 
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Fig. 51 


WHEN USED AS 
WALKWAY SPACE 









WHEN NOT USED AS 
WALKWAY SPACE 





Fig. 52 
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Fig. 532 In-line shape. 





Fig.54a U shape. 





Fig. 55a [| shape. 
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Fig. 554 Five- and six-person L-shape kitchen. 325 
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Fig. 562 Galley shape. 
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Fig. 566 One- and two-person galley- 
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Fig. 56c¢ Five- and six-person galley-shape kitchen. 


KITCHEN PLANNING 


Three work centers are involved: (1) storage 
and preparation, (2) preparation and cleaning, 
(3) cooking and serving. 


Arrangement 


As long as the operation sequence (from | to III) 
is preserved, organization of kitchen equipment 
may be varied to suit other requirements. Of 
the layout diagrams in Fig. 25, the U-shaped 
plan is most efficient in that work centers are 
most closely related and are entirely separated 
from general traffic areas. 


Work Center Units and Sizes 


Dimensions given are desirable minima to 
meet average small house requirements and to 
provide adequate working clearances. 

|. Storage and preparation centers include a 
refrigerator, cabinets for other foods, and 
counter space. Average linear wall space of 4 ft 
10 in to 5 ft 10 in should be allowed. 

il. Preparation and cleaning require a sink, 
cabinets, and the greater part of the counter 
space. Sinks and special equipment vary 
greatly in size, but linear wall space of 5 ft 4 in 
to 6 ft 6 in should be allowed. 

lll. Cooking and serving centers contain the 
range, counter space, and storage cabinets. 
Average linear wall space required is 5 ft 0 into 


5 ft 10 in. 


Wall or any other — 7 


L obstruction 








x 


Wall or any other obstruction 


Furn ., Wall, 
Or any other 
obstruction 





L-shaped kitchen 


Two-wall or Corridor 


Fig. 57 


cabinets 


The size. number, and location of cabinets 
should be determined while the kitchen is 
being designed. Base cabinets and counter 
tops with wall cabinets above should not 
exceed 24 in in depth. This permits easy access 
to the rear of wall cabinets without standing on 
stools, OF possibly dangerous makeshift climb- 
ing aids. For counter tops without wall cabinets 
above, 8 30-in depth is the recommended max- 
imum. The top shelves of cabinets should be 

laced no more than 72 in above the floor and 
wall cabinet depth should not exceed 12 in 
maximum. 


Counters 


Cabinet counters should be flush with installed 
appliances to provide a smooth, clear work 
ares. For convenience and efficiency, a height 
of 36 in from the floor is recommended. Most 
manufacturers design appliances and fixtures 
for this level of operation. The trim used on 
counter top edges should be free of sharp 
edges, burrs and points. 


26” MAX. WITH WALL CABINET 
30” MAX. WITHOUT WALL CABINET 


Fig. 58 Example of the proper dimen- 
sional limits and relative placement of 
kitchen base cabinets and wall cabinets. 







Doors 


Door swings which conflict with, or restrict the 
use of, appliances should be avoided. Doors 
should be installed to swing against the side or 
end of a cabinet or out of the kitchen. Where stan- 
dard hinged doors would present a hazard, the 
use of sliding or folding doors is recommended. 


Appliances 


No matter how well designed, kitchen appli- 
ances are potentially hazardous when heating, 
grinding, cutting, shearing, mashing, or other- 
wise performing their necessary functions. 
They must be carefully located and properly 
installed. Here are some general rules. 
= Refrigerators should be installed where the 
interior is accessible to the work triangle and the 
door swing does not interfere with traffic flow or 
with other doors or drawers. For double-door 
refrigerator/freezer combinations the refrigerator 
door should swing away from the work triangle. 
= Aminimum of 18 in of counter space on each 
side of ranges or 24 in on at least one side of sep- 
arate oven units provides adjacent space for set- 
ting hot utensils, with room for their handles. 


32" MAX. HEIGHT TOP SHELF 











18" OR MORE _ 


Fig. 59 
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= Choose a range with controls located at the 
front or side and eliminate storage areas above 
the burners. This reduces the risk of burns from 
spattering grease, boiling water or steam and 
the danger of garments catching fire when 
reaching over hot burners. 

= Range hoods are installed to remove heat, 
smoke, moisture, and odors and to provide a 
light source immediately above the cooking 
surface. A safely designed range hood should 


‘have rounded corners and rolled edges. It 


should be installed at such a height that the 
lower edge does not restrict the view of utensils 
on the rear heating elements. The optimum 
height for hood installations ranges between 56 
and 60 in above the floor. The depth of the hood 
determines which height should be used for a 
particular hood. For example, a hood 17 in or 
less in depth should be placed no less than 56 
in above the floor, while one 18 in or more in 
depth should be installed no less than 60 in 
above the floor. 

= Exhaust systems incorporated within the 
hood should mechanically direct their flow to 
the outside atmosphere and not into the attic or 
other overhead, unused space in the house. 


RANGE HOOD 


FIN. 
FLOOR 
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TABLE 9 Minimum Frontages for Work Centers, Inches 


SSS 








Kitchenette Kitchen 
Zero One Two Three Four or more 
Work centers bedroom bedroom bedrooms bedrooms bedrooms 

Sink 18 24 24 24 36 

Counter and base 

cabinet at each side 15 18 20 24 30 
Range 21 21 24 30 30 

Counter and base 

cabinet at one side 15 18 20 24 30 
Refrigerator (space) 30 30 36 36 36 

Counter at latch side 15 15 15 15 18 
Mixing (base and wall 
cabinet) 20 30 36 36 42 
eee 

NOTES: 


Work centers may be combined; the kitchenette multiple-use space should at least equal the largest 
frontage of any one of the work centers being combined; the kitchen multiple-use space should at /east 
equal the largest frontage of any one of the work centers being combined plus 6 in. 

Provide a drawer at each base cabinet. 

Frontage may continue around a corner, except a space less than 12 in should not be counted. 

A 72-in compact kitchen with 72-in wall cabinet may be substituted. 

The frontages are based on typical cabinets. Base cabinet approximately 24 in deep by 36 in in height 
with one shelf and a drawer. Wall cabinet approximately 12 in deep by 30 in in height with two adjustable 
shelves. 
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@L- SHAPED KITCHEN KITCHEN WITH DINING ALCOVE 





© U-SHAPED KITCHEN WITH LAUNDRY (CORRIDOR TYPE KITCHEN 





| 
KITCHEN WITH PLAN DESK (©) KITCHEN WITH BAR AND PLAY SPACE 


Fig. 61 Various types of kitchen arrangements. Suggested plan types showing basic arrangements and also possi- 
ble combinations of standard kitchen facilities with other activity areas and their equipment. 
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Fig. 62 


330 
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elevation 
free-standing range 





section 





if more than %” in- G 
crease Clearance 
to cabinet by the 
additional amount 


elevation 





plan 
built-in cooking unit 


Sink and range counters combined 
with 30'' mixing counter 


18'' range counter 
combined with |5'! 


refrig. counter 


Fig. 63 Kitchens for one-bedroom living units 





CLEARANCES OVER COOKING 
RANGES 


In Fig. 62, dimension A: 2 ft 6 in minimum clear. 
ance between the top of the range and the bot. 
tom of an unprotected wood or metal Cabinet 
or 2 ft 0 in minimum when the bottom of 
wood or metal cabinet is protected. 

Dimension B: 2 ft 0 in minimum when hood 
projection X is 18 in or more, or 1 ft 10 in min. 
when hood projection X is less than 18 in. 

Dimension C: not less than width of range or 
cooking unit. 

Dimension D: 10 in minimum when vertical 
side surface extends above countertops. 

Dimension E: when range is not provided by 
builder, 40 in minimum. 

Dimension F: Minimum clearance should be 
not less than 3 in. 

Cabinet protection should be at least % in 
asbestos millboard covered with not less than 
28-gauge sheet metal! (0.015 stainless steej, 
0.024 aluminum, or 0.020 copper). 

Clearance for D, E, or F should be not less 
than listed UL or AGA clearances. 





18'' sink counter combined 
with 15'' refrig. counter 






418") 18" sink counter and 18! 


range counter combined 


Sink and refrig. counters combined 
with 30'' mixing counter 


Sink counter 
combined with 
30'' mixing counter 


(with minimum Storage, counter area, fixtures). 







Sink and refrig counters 


Fig. 65 Kitchen for three-bedroom living unit (with minimum storage, 


counter area, fixtures). 


21'' sink counter combined 
with 21'' range counter 30"' sink counter combined 
with 30'' range counter 


combined with 36'' mixing counter 
Sink and refrig counters 
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A work triangle Is an efficient 
kitchen arrangment. 








74"' to top shelf 


{ 36". L | 30" 
Seu: to 18'' 
24"' at sink 


MINIMUM DISTANCES FROM APPLIANCES TO TYPICAL 
INSIDE CORNERS OF BASE CABINETS CABINET DIMENSIONS 
21'' sink counter combined Sink and range counters combined 
with 36'' mixing counter with 36'' mixing counter 





21'' sink counter combined 


21'' range counter combined 
with 15'' refrig counter 


with 15'' refrig counter 
Fig. 64 Kitchens for two-bedroom living unit (with minimum storage, counter area, fixtures). 





combined with 42'' mixing counter 


Fig. 66 Kitchen for four-bedroom living unit (with minimum storage, counter 


area, fixtures). 
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MINIMUM SIZED ADAPTABLE KITCHEN OR KITCHENETTE 


FIN. WALLBOARD DIMENSION 
2'"—6'WIN. VARIES 
SECTION TO 


BE LOWERED 


7-5" MIN 
FIN. WALLBOARD DIMENSION 





SECTION TO BE LOWERED 





SECTION TO 
BE LOWERED 


61 1/2" 


1 1/2" 
a ae a ae 








937-9") 


(FIN. WALLBOARD DIMENSION) 







Ea Tons WASHER , 
|_unoer = _|] | _ SINK 
ho ae 
63" DWERED. KITCHEN CLEARANCE DIMENSIONS 


(FIN. WALLBOARD DIMENSION) 





Fig. 67 Adaptable kitchen. 
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Fig. 69 
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BREAKFAST AREA 


The “breakfast” or informal dining area is part 
and parcel of the kitchen. A common historical 
example is the country kitchen, where the din- 
ing table is right inside the room. Contempo- 
rary plans have refined this definition into the 
breakfast area and have reduced the frequency 
of circulation through this space. 

The breakfast area should generally accom- 
modate a 48-in diameter table with four chairs. 
Typically, this translates to a 10- by 10-ft room. 
This is sufficient only if circulation through this 
space is not planned; otherwise, dimensions 
should increase to at least 10 by 12 ft (Fig. 1). 

The breakfast space should be given high pri- 
ority for orientation to natural light and views; 
despite the fact that this area will be used at 
various times, morning light should be given 
highest priority. Windows, skylights, or patio 
doors are all good sources of natural light; if 
possible, locate them so that they can provide 
maximum illumination throughout the day. 
Careful design will also extend this light or view 
to the adjoining kitchen (Fig. 2), particularly the 
sink workstation (Fig. 3). 

Direct access to the outdoor deck/patio from 
the breakfast area is increasingly popular. 
Although French doors are more aesthetically 
pleasing, sliding glass doors may be function- 
ally preferable, as they can remain open in 
warm weather with no impeding door swing. 
Direct access from the kitchen to the outdoor 
dining area is also popular. Locating a door in 
the heart of the kitchen work triangle will allow 
for easy transport of food to the outdoor table. 
If this is not possible, consider a pass-through 
window near the sink counter. (Figure 2.20) 
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Fig. 1 Breakfast room clearances. 





Fig. 2 Breakfast with windows shared by adjacent sink counter, £4 bf sate on sink blocked by upper cabinets (above) ys. area above sink 


rHE LIVING-DINING-KITCHEN PLAN 


The arrangement illustrated in Fig. 4 is the li 
ing room-dining area-kitchen design that ieee 
movable wall. This layout and Variations u on 
it have the principal advantage of offering the 
occupant the opportunity to use Space in sitar: 
native ways at different times of the day and on 
different occasions. The arrangements tend to 
be more expensive than other less attractive 
layouts because of the cost of installing a mov- 
able wall. But it illustrates the idea of 
the subdivision of space in the home as 
as possible. 

The movable wall between the dining area 
and the living room may be opened to provide 
a living room-dining area, and the kitchen may 
be closed off. 

Alternatively (Fig. 5), the wall may be closed 
to provide a kitchen-dining area that is sepa- 
rated from the living room. 
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Eating 


One of the primary functions of the kitchen has 
been to provide a place for informal or family 
eating. This is different from guest or formal 
dining in a separate dining room or area. The 
informal dining generally consists of breakfast, 
lunch, snacks, or just serving coffee to a neigh- 
bor. This eating area should be clearly defined 
as a separate functional area. 

A frequent and desirable arrangement is 
the combined kitchen-dining area. Figures 6 
through 32 show the various possible arrange- 
ments. Another arrangement is the kitchen- 
family room. 





4¢ from lase cabiuet 
Krtchim 







OO Dalene table ws 
| OO be Palette wl 


Fig.6 Minimum clearances for dining area in kitchen. 
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Fig. 7 Separate dining room. Fig. 8 Combined dining space and kitchen 
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2 PERSONS 








AREA 
ahve 67 SQ. FT. 
63 SQ. FT. 














4 PERSONS 
: : 
v rr) 
AREA AREA 
96 SQ. FT. 96 SQ. FT. 
(WITH LAUNDRY ) (WITH LAUNDRY ) 
AREA 
AREA 
6 sa. Fr. 105 sa. FT. 
Fig. 10 
6 PERSONS 
(WITH LAUNDRY ) AREA 
136 sa. FI 
d AREA 
A 126 sa. FT 
AREA 
— 136 sa. FT 





Fig. 114 sa 
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6 PERSONS 


AREA 
116 sa. FT. 





AREA 
I32 sa. FT. 





Fig. 110 


8 PERSONS 
(WITH LAUNDRY) 


AREA 
136 sa. FT. 
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AREA 
I40 sa. FT. 





— Fig. 126 
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xitchen/Breaktfast Area 


Fig.14 Anaheim Hills, Anaheim, California. Architect: Morris & Lohrbach. 
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Fig. 15 Deerfield Town Homes, Irvine, California. Architect: Morris & Lohrbach. 
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Fig. 16 Woodbridge Meadows, Montgomery County, Pennsylvania. Architect: Lynn Taylor. 


Kitchen/Breakfast Room 


Fig. 17 Anaheim Hills, Anaheim, California. 
Architect: Morris & Lohrbach. 





Indoor/Outdoor 
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: ———— Fig. 18 Meadow Townhouses, Sacramento, Call: 
342 : fornia. Architects: Dreyfuss & Blackford. 
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FAMILY 
DINING 
Fig. 22 Mission Viejo, California. Designer: Red Fig. 25 Arroyo Santiago, Orange, California. 
Maltz Associates. Architect: Beck-Moffet & Associates. 
Se 
\ 
Fig. 19 Lyon Farm, Greenwich, Connecticut. | 
Architect: SMS Arenitess. 
| DINING ‘ 
y 





Fig. 26 Rancho San Joaquin, Irvine, California. 
| Architect: Leitch/Klyotoki/Ben & Associates. 


PATIO 
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Fig. 23 North Hills Tennis & Swim Club Homes, 
Brea, California. 





Fig. 20 Landen, Cincinnati, Ohio. Architect: 
Berkus Group. 





Fig. 21 Centennial Homes, Chino, California. Fig. 24 Woodwalk Lake Forest, California. Archi- Fig. 27 Water's Edge C 
’ ; ; ; | 
Architect: L. C. Major & Associates. tect: Frank Leslie Spangler. Designer: Nebr lh Maca asses — 343 
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Fig. 29 Jupiter Ocean & Racquet Club, Jupiter, 
Fig.28 Glenridge, Beverly Hills, California. Architect: McNarason, Nagy & Martin. Florida. Architect: Schwab & Tay, 


—— 








Fig. 30 The Islands, Foster City, California. Archi- Fig. 31 Marina Strand Colonies 


» Los Angeles, Cai- Fig. ia. Architect: 
tect: Fisher-Friedman Associates. fornia. Architect: Walter Richardson Associates. he Has P —. Saa Diego, Califora 


gppLIANCES 


ed on the following pages are illustrations 
oximate dimensions of various types 
of sinks. dishwashers, ranges, ovens, surface 
king units, refrigerators, freezers, and combi- 
on and package kitchen units. These dimen- 
5 may be used for preliminary planning 
ses, but final selection of equipment and 
detailing of working drawings should always be 
pased On specific manufacturers’ data. 
Door swings on refrigerators, ranges, cabinet 
sinks, and cabinet-type dishwashers should be 


provid 
and appr 


nati 
sion 


AINLESS-STEEL SINKS (FOR 
AECESSING INTO COUNTERTOPS) 


Custom sizes and custom punching of fitting 
openings are available for most models. Some 
ledge-type sinks are available with fittings. 


Ww 


i 


7 } 
Fig. 1a Single-compartment ledge-type sink 
bowl. (See Table 1a.) 





TABLE 12 

Size of bowl, in 
(D x Wx A) Depth, in Width, in 
16x 14x 3% 21 16 
15x 18 x 344 21 21 
16 x 20 x 3% 21 24 
16x 14x 4 21 16 
16x 18x 4 21 21 
16x 22x 4 21 21 
16x 28x 4 21 30 
9x 12x6 14 14 
14x 16x 7 19 18 
16x 14x7 21 16 
16 x 18x 7 21 21 
16 x 20 x 7 21 24 
12 x 12 x 7% 17 14 
16 x 12 x 7% 21 14 
12 x 16 x 7% 16 21 
16 x 16 x 7¥ 21 18 
16 x 22 x 7% 21 24 
16 x 28 x 7% 21 30 
10x 14x 8 12 18 
16 x 14x 10% 12 16 
15x 1B 11 21 21 


checked against manufacturers’ data after units 
have been tentatively selected. Side-hinged 
doors designed to swing from the left or right 
(such as those on refrigerators) can usually be 
obtained on order. 

Dimensions have been drawn from the cur- 
rent catalogs of leading manufacturers of each 
type of equipment. Odd sizes and special and 
nonresidential equipment have been omitted. 
Dimensions are generally given only to the 
nearest 4 in, since dimensions of new models 
change slightly from year to year. The method 
of tabulation varies, depending on what is 


Ww 
2i" 
y 


Fig. 1b Double-compartment ledge-type sink 
bowl. Right- or left-hand models available. (See 


Table 1b.) 


TABLE 1b 
Deep bowl, in Shallow bowl, in 
(D x Wx H#H) (D x W x H) Width, in 
16x 14x7 16x 14x 34% 32 
16x 14x7 16 x 20 x 34 37 
16x 14x7 16x 28x4 46 
16x 16x7 16x 22x4 42 
16x 22x7 16x 22x4 48 
16 x 14x 10% 16x 14x7 32 
w 
8) 


Fig. 19 Triple-compartment flat-rim sink bowl. 
(See Table 1d.) 


TABLE 1d 

Size of bowl, in . 
(D x W x H) Depth, in Width, in 

42x 9x 7% 14 34 
12x 12x 7% 14 42 
16x 12x 7% 18 40 
16x 14x 7% 18 46 
16 x 16 x 7% 18 54 
16 x 18x 7% 18 6 


tek 
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most appropriate to each type of equipment. 
Overall dimensions given for depth, width, 
and, where appropriate, height correspond 
to D, W, and H on the drawings. Inside dimen- 
sions of sink bowls are listed under the head- 
ing “Size of bowl” for the sections on 
stainless-steel sinks, porcelain-enamel sinks, 
stainless-steel sink tops, and porcelain-enamel 
sink tops. 


Fig. 1¢ Double-compartment ledge-type sink 
bowl. (See Table 1c.) 


TABLE 1c 

a 

Size of bowl, in 
(D x W x H) Depth, in Width, in 
12x9x6 16 21 
12x12x7 12 28 
12x 16x7 17 36 
16x12x7 21 28 
14x 16x7 21 36 
16x 14x7 21 32 
16x 16x7 21 36 
16x 18x7 21 42 


a 


LF 


Fig. 1@ Offset combination single ledge sink and 


drainboard. (See Table 1e.) 





TABLE 16 
ae 
Size of bowl, in 

(D x W x H) Depth, in Width, in 

16x 14x 7% 21 42 

16 x 18x 7% 21 42 


ES 
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a If Double 


“compartment flat- “rim sink bowl. 
The rim is genera lly 1 to 1 

Teal rally % in on all sides. (See 

TABLE 1{ 

Size of bowl, in 
(D x Wx H) Depth, in Width, in 
12x 12x 7% 14 
16 x 12x 7% 18 ; 
16 x 14x 7¥% 18 31 
16 x 16x 7% 28 36 
16 x 22x 7% 18 48 
18x 16x 7% 20 36 
18x 18x 7% 20 40 
18 x 20x 7¥ 20 44 
18 x 25 x 7% 


20 54 
nesses oa 





Fig. 1/ Combination double ledge sink and drain- 
board. (See Table 1i.) 


TABLE 11 

Size of bowl, in 
(D x W x H) Depth, in Width, in 
16x 14x 7% 21 60 
16x 14x7¥% 21 72 
16 x 18x 7% 21 60 
16x 18x7% 21 72 


TET 


PORCELAIN-ENAMEL SINKS (ON 
STEEL OR CAST-IRON BODIES FOR 
RECESSING INTO COUNTERTOPS) 


— 7 


7*8" 


2a Single-compartment ledge-type sink 
loo Some sc are available in color. (See 








Table 2a.) 
TABLE 28 
f bowl, in ; : 
16x22, 21 - 
16 x 28 21 30 


EE ——————<—<—__- 


Ll 


k bowl. 
Fig. 1g Single- -compartment flat-rim sin 
The i: is generally 1 to 1% in on all sides. (See 





Table 1g.) 
TABLE 1g 
Se a 
Depth, in Width, in Height, in 
g 12 4 
g 12 6 
18 15 7 
12 20 5 
12 20 7 
20 16 7 
12 12 7% 
12 16 7% 
14 16 7% 
16 16 7% 
12 18 7% 


=x 


Fig. 1j Round sink bowls. The rim is generally 1 
in. (See Table 1).) 





TABLE 1} 

Inside diameter, in Height, in 
11 4 
14 5% 


ee 


Fig. 2b Double-com 


riment ledge- 
bowl. (See Table 2b.) manent ledge-type sink 


TABLE 2b 
Size of bowl, in 
(D x W) Depth, in Width, in 
is eee 
15x 13 20 
16x 14 21 . 
16 x 19 


42 
ee 





Fig. 18 Combination sin 
board. (See Table th.) 


gle ledge Sink ang rain. 


TABLE 1h 
(D x Ww x H) Depth, in Width 
in 
6x 14x74 21 
16x 14x 7% 21 54 
16 x 18x 7% 2 80 
16 x 18 x 7% 2 : 





Fig. 1k Triple-compartment ledge-type sink bowl. 
(See Table 1k.) 





TABLE 1k 

Size of bowl, in 
(D x Wx H) Depth, in Width, in 
9x 12x 7% 14 42 
12x9xT7% 17 34 
12x 12x 7% 17 42 
16x 12x 7% 21 40 
16x 14x 7% 21 46 
16x 16x 7% 21 54 
16x 18x 7% 21 60 


ee 
WwW 
0 
ne | | 


Fig. 2¢ Singie-compartment flat-rim sink a 
The rim is generally 1 to 1% in on ail sides. ( 
Table 2c.) 








TABLE 2¢ 
SS 
Depth, in Width, in 
12 7 12 
16 24 
18 a4 
18 30 
20 24 
20 3 


2d Double-compartment flat-rim sink bowl. 
(see Table 2d.) 


TABLE 2¢ 
Size of bowl, in 
(D x Wx H) Depth, in Width, in 
i OO ye 
18x 14x8 20 30 
18x 14x8 20 32 
18x 19x8 20 42 
WwW 
0 


Fig. 2g Offset combination single ledge sink and 
drainboard. Right- or left-hand models are avail- 
able. (See Table 2g.) 


TABLE 29 


— 
Size of bowl, in 
(D x W x H) Depth, in Width, in 


16x 19x8 21 42 


STAINLESS-STEEL SINK TOPS 





Fig. 3a Offset single-compartment sink top with 
drainboard. (See Table 3a.) 


TABLE 3a 


Size of bowl, in 


(D x Wx H) Width, in 
16x 12x7 39 
16 x 16x7 42 
16x 187 48 





Fig. 2e Combination single ledge sink and drain- 
board. (See Table 2e.) 


TABLE 2e 
"nn eee 
Size of bowl, in 
(D x W x H) Depth, in Width, in 
16x 19x8 21 54 


Henne ee 


Fig. 2h Combination double-bowl flat-rim sink. 
(See Table 2h.) 


TABLE 2h 

Size of bowl, in 
(D x W) Depth, in Width, in 
18 x 18 21 42 


LL 


Fig. 3D Double-compartment sink top with drain- 
board. (See Table 3b.) 


TABLE 3b 
TT 


Size of bowl, in 


(D x Wx H) Width, in 
16x 14x7 60, 66, 72 
16x 16x7 66, 72, 84, 96 
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pe" 
CA 
Fig. 2/. Combination double ledge sink and drain- 
board. (See Table 21.) 





TABLE 2f 

Size of bowl, in 
(D x Wx H) Depth, in Width, in 
16x 14x8 21 60 





Fig. 3c Single-compariment sink top with drain- 
board. (See Table 3c.) 


TABLE 3c 

Size of bowl, in 
(D x W x H) Width, in 
16x 18x7 54 
16x 20x7 54 
16 x 20x 7 60 
16x 20 x7 66 
16x 20x7 2 
16x 20x7 84 
16 x 20 x7 96 
16x 25x7 12 
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PORCELAIN-ENAMEL SINK TOPS 
(ON STEEL OR CAST-IRON BODIES) 





Fig. 4a Single-compariment sink top with drain- 
board. (See Table 4a.) 


TABLE 4a 
——_——_—__ ————————— eee 
Size of bowl Depth, Width, Height, 
(D x WxH), in in in in 
lh Tle | iid ne 
15x 18x8 22 54 4 
15x 20x8 22 60 4 
18x 20x 8 25 54 . 4 
18x 20x8 25 60 4 
18x 22 x6 22 60 8 
20 x 16x 6 25 54 3 


a 





Fig. 4c Double-compartment sink top. (See Table 
Ac.) 


TABLE 4c 
EE 
Size of bowl Depth, Width, Height, 
(D x W x H), in in in in 
lc nceseeteenteec Selec ete 
15x 18x8 22 42 4 
18x 18x8 25 42 4 


CE estes 


Fig. 4b Offset single-compartment sink top with 
drainboard. (See Table 4b.) 


TABLE 4b 
— . 

Size of bowl Depth, Width, Height, 
(Dx Wx H), in in in in 
—__——$——. 

15x 19x8 22 42 4 
16 x 20 x 6 25 42 3 
18x 19x8 25 42 4 


eee, es 






Fig. 4d Double-compartment sink top with drain- 
board. (See Table 4d.) 


TABLE 4d 
Size of bowl Depth, Width, Height, 
(D x W x H), in in in in 
18x 14x8 25 60 4 
18x 16x8 25 v2 4 
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INET SINKS (PORCELAIN 
EMAMEL ON STEEL BODIES) 


aii sinks are 36 in high; the backsplash varies 
from 3 to 4 in. . | 

Some models are available with stainless- 
ste! tOPS, plastic tops, or porcelain-enamel 
tops on cast-iron bodies. A variety of base cab- 
inet arrangements is generally available. 





Fig. 5a Double-compartment sink with drain- Fig. 50 Single-compartment sink with drainboard. 


nape This model is available in 60-, 66-, and 72- This model is available in 54- and 60-in widths. 
$. 


Ww 


||, YO 


“ See " 
7 36 
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Fig. 5¢ Offset single-compariment sink with Fig.5d Double-compartment sink. Some models ‘Fig. 5e Single-compartment sink. 
drainboard. Right- or left-hand models are avail- —_ have sliding drainboard; available in 36-, 42-, and 
able In 42-in widths. 45-in widths. 
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Fig.6 Kitchen sinks. 





Fi. 6 (Continued) 
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GARBAGE DISPOSALS 


Fig. 7 Garbage disposers. The height of some 
models varies up to 12 in (h). (See Table 6.) 


COMPACTORS 





Fig. 8a A=+34 in; B= 12, 15, or 24 in; C = 20 to 
24 in. 
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Fig. 8¢ Convertible compactors. 
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TABLE 6 

i ht, in 

Depth, in Height IN oe 
eptn, ™ ee —_ a 


7-9 a 13-16 


t wii” 
(514 mm) t 






°34/4" + 4’ to under 
side of counter from 


floor (876 mm + 3mm) 204." 4 
(514 mm). ies mm) 


Fig. 8b 





Fig. 80 Built-in compactor. 


ighwas : 
the \atter means the unit can be wheeled up to 


she kitchen sink and attached to the faucet with 
_ Waste flows out into the drain through 
another hose. Most models can convert to built- 
if yOu remodel or move, although some 
the purchase of a conversion kit. 
ortable dishwashers tend to be somewhat 
xpensive than their built-in counterparts. 
The standard width of both types is 24 in, 
githough several manufacturers now offer 18- 
in-wide machines. Another way to solve a 
space problem 's with a 24-in unit that fits 
under the sink. It has a somewhat smaller 
acity, since some of the upper level is sacri- 
ficed to the bowl of the sink. 
Far from 4 juxury, not only does a dishwasher 
save time, it can save energy and water. A dish- 
washer uses 5.9 fewer gallons of water per load 
than it would take to do the same load by hand, 
according to 4 study done by Ohio State Uni- 
versity. Today, energy efficiency and quiet oper- 
ation are hot buttons in the dishwasher 
industry. The German firms of Gaggenau, 
Bosch, Miele, and A.E.G. and the Swedish firm 
Asko Asea have introduced high-quality—and 
generally high-priced—products to the Ameri- 
can market, while American manufacturers 
have added numerous improvements to their 
product lines. Other important factors to con- 
sider when purchasing 4 dishwasher are con- 
struction, performance, serviceability, the terms 
of the warranty, and convenience. Finally, cost 
must be considered; however, the cost of an 
appliance only begins on the showroom floor. 
Once you figure in energy bills, water, and 
detergent, a machine with a higher price tag 
than another may actually wind up being the 
more economical choice. The yellow energy- 
use hangtags manufacturers must provide with 
each model give you the estimated annual 
energy cost and compare the model with those 
that are the least and most expensive to oper- 
ate. But figures given do not reflect the cost of 
fuel in your locale, how often you use the 
machine, and which cycles you select, nor do 
these tags compute water usage and cost. 
Always locate your dishwasher away from the 
refrigerator/freezer as the moisture produced 
by the dishwasher will force your refrigerator to 
use more energy. 


ins 


more e 


ers may be either built-in or portable; 


Fig. 92 Free-standing dishwasher. This model is 
26 in deep, 24 in wide, 36 in high, and may be 42 or 
46 in deep with the doors open. It fits standard base 
cabinets and is available with drop-down door or 
pull-out drawer for either front or top loading. Fronts 
are also available in a variety of materials, finishes, 
and colors to match standard kitchen cabinets. 





Fig. 96 Portable dishwasher. This model is gen- 
erally the lift-top, top-loading type. (See Table 7.) 


TABLE 7 


Depth, in Width, in Height, in 
25 22 33 
25 22 35 
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Fig. 9¢ Combination dishwasher and sink. This 
model is 25 in deep, 48 in wide, 36 in high, and 48 
in deep with the doors open. 


Fig. 9d Under-counter, built-in dishwasher. This 
model is 24 in deep, 24 or 30 in wide, 34 in high, 
and 45 in deep with the doors open. It is available 
with drop-down door or pull-out drawer for either 


front or top loading. 
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Fig. 102 Built-in dishwasher. 
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COUNTERTOP 1%° MIN. THICK 
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Fig. 106 Undersink dishwasher. 
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Most dishwashers now come with reversible 
door and access panels that allow you to match 
the rest of your appliances, whether they are 
white, black, harvest gold, or almond. In more 
expensive models, a trim kit allows you to 
insert a %-in panel to match your wood-front 
cabinetry. Another popular look in pricier mod- 
els is the European style of “white-on-white.” 

New features are the following: 

® Touch controls with readouts showing time 
left for cycle to complete. 

® Clips to hold down lightweight items that 
tend to flip over and fill with water. 

= Delay-start feature that programs cycle to 
begin later in the day or at night. 

# Extra insulation or sound-reducing materi- 
als to provide quieter operation. 


1° MAX T' 
SIDE FLANGE 





11% *° MAX. 
PLUMBING 
34%" DISHWASHER 

Side View 


FRONT OF CABINET 







4 
MAX. 





FLOOR 





Fig. 10c Portable dishwasher. 


24° 


47" (610 mm) 
[25 overalr : 7 
















Open I] 24" min.- + 
¢ Position! cab. depth ~_ 
‘ of door 34-1/8" as 
min. ae 
adj. to 
a 
ee (889 mm) 





°34'A" st 4’ lo under 25° (610 mm) 
aide of counter from (635 mm) ~~ 
floor (876 mm : 3mm) 
3, 
(654 mm) 


Fig. 11 Typical dishwasher opening dimensions. 
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Fig. 122 Electric-surtace burners. If controls are 
remote, that is, in front of base cabinet or on the 
backsplash or alongside, additional space must be 
allowed. Some models are also available with a 
deep-well cooker in place of one surface element. 
(See Table 82.) 


TABLE 82 
No. of Depth, Width, Height, 

elements in in in Controls 
2 21 14 5 Front 
2 22 15 7 Front 
2 21 14 8 Remote 
2 22 14 5 Remote 
2 22 17 6 Remote 
4 19 31 5 Top, integral 
4 21 27 5 Front 
4 21 28 5 Top, integral 
4 22 31 10 Remote 
‘ 20 30 5 Top, integral 
6 22 20 7 Remote 
‘ 22 32 7 Top, integral 
“ 22 22 7 Remote 
‘ 21 34 8 Top, integral 


ees 





Fig.12b Gas surface burners. (See Table 8b.) 








TABLE 6b 
No. of Depth, Width, Height, 
burners in in in Controls 
2 ; 21 15 8 Front 
2 22 15 8 Front 
4 21 24 8 Front 
4 22 24 8 Front 





Fig. 12¢ Fold-back surface burners. Some mod- 
els include griddles. (See Table 8c.) 


TABLE 8c 
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Fig. 12d Stack-on surface burners. (See Table 8d.) 











TABLE 8d 

No. of Depth, Depthd, Width, Height, No.of Depth, Width, Height, Height h, 
elements in in in in burners in in in in 
Oe pa CT - ; : / " 

2 18 6 24 14 4 25 24 12 8 
ee 
RADIANT SURFACE ELEMENT SOLID ELEMENT 
COOKTOP COOKTOP 

20%e" DIMENSIONS __->~ 


OVERALL: 30° W x 21" Ox 2%" 





OVERALL: 33%" W x 21%" D x S¥e" H 


Fig. 13a Electric cooktops. 






an —eyrour. > 
as DIMENSIONS ee 
<a 34% 


OVERALL: 36° Wx 21°D x 3*"H 


GAS COOKTOP 





OVERALL: 36° Wx 21°D x Se" H 
Fig. 135 Gas cooktops. 


OVERALL: 30° Wx 21° D x 2%" H 


ELECTRIC COOKTOP 





OVERALL: 30° Wx 21° Dx 3%" H 


GAS COOKTOP 
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OVERALL: 30° W x 21° 0 x 9%" H 


GAS COOKTOPS 
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ookto as, updraft. 
Fig. 142 Conventional coil cooktop—electric updraft. Fig. 14b Gasc p—gas, up 






(15" Min. for 
Induction 


as. ZA, _ 


Fig. 15 Minimum clearances to adjacent construction. 


ayens AND RANGES 


2 choices available in cooking equipment 
today are enormous. The classic range, or 
stove: includes both burners and oven, or you 
can select separate oven and cooktop units. 
Ranges May be free-standing, drop-in, or 

slide-in. Separate cooktops and ovens are 
always built-in. Free-standing ranges look fine 
with either side exposed as both are painted 
of porcelain-enameled. The most common 
width is 30 in, but widths from 20 to 40 in are 
available. A space-efficient appliance includes 
g microwave OF second conventional oven at 
eye level. For a built-in look, choose a slide-in 
or drop-in range. The former sit on the floor, 
the latter rest on a cabinet base. Both types 
generally have front-mounted controls and 
sre 30 in wide, but several manufacturers 
make 27-in models and others offer models 
up to 48 in wide. 

Wall ovens, which are always built-in, come 
in both single and double versions, and can be 
gas, electric, or a combination of electric and 
microwave. Widths vary between 24 and 30 in, 
although a few models do come in 36 in. Some 
models are wider inside and therefore have 
greater capacity. Be sure to measure the inte- 
rior width of any model you are considering. 

Increasingly popular are convertible ranges 
and cooktops. Available in both gas and elec- 
tric, these essentially allow you to design your 
own appliance by interchanging cooking mod- 
ules such as grills, coil elements, or smooth-top 
cooking units. At the high end of the market are 
professional models designed for home use 
with the look of commercial equipment. 

Ease of cleaning is an important considera- 
tion in selecting a cooker, and manufacturers 
have responded to this need. On ranges and 
cooktops, in place of tough-to-clean coil electric 
heating elements, there are sleek ceramic-glass 
surfaces or solid cast-iron elements. Gas appli- 
ances offer sealed burners that make removing 
spills a cinch. Most models have even elimi- 
nated the joints and cracks between sections 
where grease and dirt can become lodged. 

Electronic controls make it easier to use 
ranges and ovens, permitting the programming 
of different functions, such as delayed-start bak- 
ing. Electronic devices also more closely control 
temperature and provide precise information, 
such as the exact temperature of the oven. 

New features are as follows: 

® Removable oven doors, range tops, storage 
drawers, and kickplates to make cleaning easier. 
Also, porcelain drip bowls for electric coil ele- 
ments that can be cleaned in the dishwasher. 

= Electronic controls with a safety lock feature. 

® Delay-starting for cleaning cycles. 

® Upto three oven racks and six rack positions. 


eo - Ch 


4 
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Fig. 16 Electric and gas wall oven. Microwave 
ovens are available in the same sizes and also as 
“combinations” with regular electric ovens. Some 
models are equipped with integral or separate 
broiler compartments. Some have single or double 
doors that open horizontally or vertically. Some 
doors have view panels. (See Table 9.) 





TABLE 9 

Depth, in Width, in Height, in 
22 22 30 
22 32 26 
24 22 28 
24 22 30 
24 22 32 
24 22 48 
24 24 32 
24 24 38 
24 24 42 
24 26 ° 32 
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Fig. 17a Electric range. Some models have auto- 
matic controls and may include surface griddies, 
rotisseries, and single or double ovens. Twenty- 
and thirty-inch ranges generally require 10 to 14 
kW; 30- and 40-in ranges require 10 to 18 kW. 
Forty-inch ranges generally have two ovens; 20- 
and 30-in ranges have one oven. (See Table 10a.) 





TABLE 10a 
No. of Depth, Width, Height, 
elements in in in 
4 24 20 45 
4 24 42 48 
4 25 20 40 
4 25 30 44 
4 25 30 45 
4 25 36 45-49 
4 25 40 48 
4 26 21 40 
4 26 30 44-47 
4 26 30 48 
4 26 39 43-50 
4 26 40 48 
4 27 21 42 
4 27 30 45-49 
4 28 30 48 
4 28 40 44-48 
4 29 40 48 








Fig. 176 Gas ranges. Forty-inch ranges generally 
have two ovens; 20- and 30-in ranges have one 
oven. (See Table 10b.) 





TABLE 10b 
No. of Depth, Width, Height, 

burners in in in 
4 24 20 45 
4 25 30 45-49 
4 25 36 45-49 
4 25 42 47 
4 26 30 43-45 
4 28 31 44-49 
4 28 4) 44-49 
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27" WALL OVENS 27° MICROWAVE WALL OVEN 24" WALL OVENS 24° WALL OVENS 
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247s. : oe 22" 
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A” H 48%" H 46%" H 38%" 





Fig. 19 Gas wall ovens. 
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“Ne ess" mal 
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OVERALL: 30%" w 
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Fig. 18 Electric wall ovens. Fig. 20 Single oven. 


50 "a" 
(1281 mm) 





Fig. 22 Twenty-inch ranges. An economical 
Nl compact range with convenient up-front controls, 
this model is ideal for apartments or homes with smaller hitchens, 





24% 26‘. 
(614mm) (679 mm) 


Fig. 21 Double oven. 





958 Fig. 23 Thirty-inch free-standing ranges. 
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Gas Electric 


Fig. 24 Thirty-inch slide-in/drop-in ranges. For a clean, contemporary look, these 
iar ranges slide easily into place in kitchen cabinetry along the wall or in an 
isiand or peninsula installation. 





40” Ranges 


Fig. 25 Extra wide ranges offer expanded cooktop 
space, and a choice of standard or con inuous 
cleaning oven plus a convenient side storage com- 





Fig. 26 
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MICROWAVE OVENS 

Microwave ovens use a magnetron tube to H 
bombard food with tiny waves that agitate the th 
food's water molecules, creating friction, which thd 
in turn produces heat. The heat goes directly 


into the food instead of into the surrounding air, 


meaning that the oven—and the kitchen—never D 
gets hot. 


Sizes range from 0.3 ft? capacity to 1.6 ft exciving W __ 
units, and are known as full-size, mid-size (also ~— 
known as family size), and compact units. 
Wattage also varies from 450 to 1000; the 
higher the wattage, the more powerful and 
faster the heating. Microwave ovens may be 


free standing or built-in. Many countertop mod- 
els offer a kit with which to build the unit into 


Fig. 27 Typical microwave oven dimensions: width—14 to 26 in; depth—12 to 18 in; height—10 to 16 in. 


the wall. Other models are designed to be a | 
installed above a range or under a cabinet and a —— 

can be vented outside. Some models offer com- | 16%” 
bination convection and/or conventional ther- | 
mal cooking, allowing roasting and broiling | 

results that a microwave alone cannot provide. 7 

A browner option gives the crispy brownness ————————— 15%" 
that adds appeal to many foods. ee ike \/ 


Turntable models help microwaves to pene- 
trate food evenly for consistent results. Others 
USE @ Stirrerthat is mounted above the food and 
has a fan thet moves the molecules of the food 
about. The most sophisticated models, known 
as subsurface or circuwave, actually cause the 
microwaves themselves to move around. 

Microwave ovens offer from one to ten 
Power levels, which correspond to tempera- 
ture. For example, a microwave with 1000 W 
and ten power levels can operate at 100 percent 
of its power ail the way down to 10 percent (or 
100 W). More expensive machines have an 
array of preprogrammed functions—such as 
defrost, popcorn, pizza, beverage, and baked 
poteto—that automatically set the time and incl. 
power level. Top-of-the-line models have a 
humidity sensor or Probe that reacts to the 
water in the food and adjusts the cooking time 
and power level appropriately. 

Other special featur 
cooking, which allows 
tions without having to 
each one is finished. Lo 
Minute-plus feature, 





es include multistage 
several sequential func- 
reset the appliance after 
Ok also for a child lock, a 


and automatic reheat— 
which keeps food at a certain temperature— 


and @ memory feature that automatically 
repeats a certain sequence of cycles. Most 
models use electronic fouch-pad controls, 
although a few of the budget models use rotary 
dials. Larger ovens often Provide a metal rack 
to cook more than one dish at a time. A glass 
door aliows you to see into the oven. 

Virtually all microwave Ovens Carry a one- 
year parts-and-service warranty. All guarantee 
the magnetron tube for at least five years, oth- 
ers up to ten. Check whether you must bring in 
the appliance for servicing or whether the war- 
ranty includes in-home service, essential for 
Over-the-range models. 

Microwave placement should be such that 
the bottom of the appliance is placed between 


BELOW 
counter level and user eye level (36 to 54 in off Fig. 29 A microwave oven should have at least 15 in of landing space above, be 
the floor). the appliance. 





low, or adjacent to 
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REFRIGERATORS 


Consider storage capacity first. A too-large 
model is cooling more Space than necessary; a 
too-small model gets filled too full for adequate 
air circulation. Be sure to measure existing door 
and hallway clearances, and compare them 
with the outside dimensions of the model you 
are considering. Also check to see whether your 
plan requires a left- or right-hand opening door. 
Some models have reversible doors. 

Single-door refrigerators have an overall 
capacity of 1.6 to 22 ft®. Most of these have a 
small freezer compartment, but some just 
make ice cubes. Almost all have a manual 
defrost, although a few larger ones have auto- 
matic defrost. Combination refrigerator/freez- 
ers include top freezer units and bottom 
freezer units. Overall capacity ranges from 2.0 
to 25.1 ft®. With the exception of a few smaller 
models, combination — refrigerator/freezers 
have either partial automatic or automatic 
defrost systems. 








Fig. 30 Built-in refrigerator. This model may be 
installed under the counter, stacked, or side by 
side. (See Table 11a.) 





! 
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Flo. 30b Free-standing refrigerator. Some mod- 
= can also be built in. Many of them include small 


freezing compartments. (See Table 11b.) 


4 


Side-by-side units have a capacity from 18.2 
to 28.8 ft’, and all units have automatic defrost 
systems. 

The built-in look: Some refrigerators are 
designed to be built in permanently for a flush 
look. These have a depth of 24 in, the same as 
most countertops. Standard models are 30 in 
deep. Trim kits for certain models allow fronts 
to be matched to cabinetry. 

New features are the following: 

# Adjustable gallon-container storage shelves 
on doors. 

® On/off light illuminating through-the-door 
ice and water dispensers. 

# Temperature-controlled beverage chillers. 

® Optional crushed-ice setting in through- 
the-door ice dispensers. 

® Quick-serve microwave storage dishes that 
fit snugly under refrigerator shelves. 

= Easy-access compartment with pull-down 
door that doubles as a shelf for preparing snacks. 

® Wine storage racks that provide ideal tem- 
perature and humidity levels. 





TABLE 11a 
Capacity, Depth, Width, Height, 
fe in in in 
8 24 32* 33* 
8 24 35 62* 
12 24 35 56* 





*Allowance must be made at the top or sides for 
an air grille. 


TABLE 11b 


Approximate capacity, 


& 27 
8 28 
8 28 
8 31 
10 30 
10 30 
10 31 
11 28 
12 25 
12 30 
12 31 
13 28 
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Width, Height, Door clearance C, 
in in in 
24 34 50 
24 58 49 
24 56 48 
24 56 
24 59 50 
31 60 56 
28 59 
28 64 53 
36 50 
30 64 56 
31 61 
32 64 57 
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Fig. 31a Built-in refrigerator-freezer. This model 
is 24 in deep, 36 in wide, 74 in high, and has an 
approximate total capacity of 13 ft’. 





Fig. 316 Wall-hung or built-in refrigerator- 
freezer. (See Table 12a.) 





Fig. 31¢ Free-standing refrigerator-freezer. The 
freezer compartment may be above or below and 
may vary in size. Some models can also be built in. 
(See Table 12b.) 
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TABLE 12a 
Approximate total Depth, Width, Height, No. of 
capacity, ft? in in in doors 








11 18 64 40 3 
13 24 60 38 2 








TABLE 12b 
Approximate total Depth, Width, Height, Door clearance 
capacity, ft? in in in C, in 
7 29 24 54 
8 32 24 56 50 
10 29 28 64 53 
10 29 32 59 
11 26 30 61 54 
12 29 32 64 
12 29 30 64 55 
12 32 30 59 56 
12% 29 32 64 57 
13 26 30 64 54 
13 31 31 64 56 
14 29 32 70 57 
14 29 33 66 57 
14 32 32 68 
15 26 30 71 54 
16 32 32 66 


16 32 33 66 60 
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Top View 





Froat View 


Fig. 32 Side-by-side refrigerator. A=66to68in; Fig. 33 Bottom-mount refrigerator. A = 64 to 68 
g = 30 to 38 in; C= 31 to 32in;D=46to 50in;E= — in; B= 30 to 36 in; C= 31 t0 32 in; D = 58 to 62 in; E 


96 to 28 in. = 26 to 28 in. 
T -—B— 7 7 /- B—4 
A if | 
C F Cc 
| L_—= f pone 
Prot View a a 


Fig. 35 Cycle and manual defrost refrigerator. A= Fig. 36 Refrigerator/icemakers. A = 24 to 36 in; B 
58 to 64 in; B = 24 to 30 in; C = 24 to 27 in,D=44 =18to24in;C=21 to 24 in; D = 36 to 48 in. 


to 52 in; E = 20 to 24 in. 
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Fig. 34 Top-mount no-frost refrigerator. A = 64 to 
68 in; B = 30 to 36 in; C = 31 to 33 in; D = 58 to 62 
in; E = 26 to 28 in. 
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Fig. 37 Built-in refrigerator. 
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FREEZERS 


If you're like most consumers, you'll keep your 
freezer for 15 years or more. As with refrigera- 
tors, storage capacity is probably your most 
important consideration. A too-large model 
could waste energy and offset the Savings you 
can achieve by buying in bulk on sale or freez- 
ing garden produce and homemade dishes. A 
too-small model will require extra shopping 
trips or filling the unit too full for adequate air 
circulation, resulting in higher operating costs. 
The capacity of a freezer is measured in cubic 





feet of food storage space. Decide what capac- 
ity you need based upon family size, distance 
from stores, whether you have your own gar- 
den, how you prepare food, whether you freeze 
meals, and how often you entertain. 

Freezers may be either upright models—with 
a Capacity from 1.3 to 26.6 ft—or chest freez- 
ers—with a capacity from 1.3 to 31.1 ft. Ask 
your dealer for specification sheets on various 
models; these give outside dimensions, instal- 
lation clearances, and information on features. 

A key factor in deciding on what freezer size 
to purchase is the capacity and style of your 





refrigerator. Frozen foods should not be kept 
more than a few days in cingle-door refrigera- 
tors. In top freezer and side-by-side models, the 
freezer temperature is about 5°F, cold enough 
to store frozen food for several months. But for 
true long-term storage, nothing beats a sepa- 
rate freezer, which maintains a temperature of 
O°F or less. 

Also consider whether the freezer needs to be 
in the kitchen or whether it could just as well be 
located elsewhere. 


TABLE 13a 
Width, Height, Door clearance C 
Capacity, ft® Depth, in in in in 
7 25 36 35 
9 29 28 57 52 
11 25 36 50 
11 29 31 60 
12 30 32 59 57 
12 31 31 62 
12 33 31 59 
13 26 30 64 
14 28 32 70 57 
14 32 32 63 
14 30 32 65 57 
16 33 34 65 
18 30 30 71 
18 34 32 68 
20 32 36 69 63 
Fig. 384 Free-standing upright freezer. Some 20 35 34 65 


models can also be built in. (See Table 13a.) 











TABLE 13b . 
Capacity, ft Depth, in Width, in Height, in Door clearance C, in 
4 24 33 36 
10 33 42 37 62 
10 33 42 38 
12 30 54 36 59 
15 33 55 38 62 
15 33 55 38 
17 30 71 36 59 
17 32 60 37 63 
17 33 60 37 
20 33 71 38 62 
20 33 60 37 
20 33 71 38 
Fig. 38 Chest-type freezer. (See Table 13b.) - 32 1 37 63 
26 33 84 37 
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TABLE 13¢ 
Capacity, Depth, Width, Height, 
fr in in in 
ne ce eg 
6 24 36 42 


essen 


_38c Built-in freezer. This model can be built 
ae ec aecela: stacked with the refrigerator, 
or wall-hung. (See Table 13c.) 
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COMBINATION UNITS AND 
APPLIANCE CENTERS 





Fig. 41a Combination unit. This model is avail- 
able with electric or gas range. (See Table 14a.) 


TABLE 14a 
Depth, Width, Height, 
in in in Features 
ee EE eee 
25 24 36 2-burner range, 
refrigerator, single 
sink 
25 24 4-burner range, 
refrigerator 
25 29 Single sink, 
refrigerator 
25 39 36 Single sink, 
refrigerator 
25 48 36 Single sink, 
refrigerator 
25 48 38 4-burner range,oven, 
broiler, refrigerator, 
single sink 
28 28 36 3-burner range, 
refrigerator 
28 28 36 3-burner range, 
refrigerator, single 
sink 
28 42 36 3-burner range, oven, 


broiler, refrigerator, 


double sink 
a 
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From View 


‘ep View 


Fig. 39 Upright freezers. A = 24 to 32 in; B = 54 to 72 in; C = 24 to 30 in; D 
= 44 to 58 in. 





Fig. 41b Automatic appliance center. This model 

may be built into walls or cabinets. Some models 

are equipped with receptacles, retractable cords, 

a breakers, clocks, and timers. (See Table 
Ab. 








TABLE 14b 

Depth, in Width, in Height, in 
3 14 6 
4 14 8 
9% 12 12 


ee  ——————— 


LL 


C 


Sicke V are 


Fig. 40 Chest freezers. A = 30 to 74 in; B = 59 to 68 in; C = 34 to 36 in; 
D = 24 to 30 in. 


Fig. 41c Executive-type unit. This model is avail- 
able in various metal and wood finishes, as a free- 
standing unit, and with furniture styling. (See Table 
14c.) 





TABLE 14¢ 
Depth, Width, Height, 
in in in Features 
eee nae 
28 29 39 3-burner range, single 
sink, refrigerator 
28 48 39 3-burner range, single 


sink, refrigerator, 
storage space 


EEE EE UE EEE EEE EEE 
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Fig. 410 Pullman-type unit. This model is avail- 
able with either gas or electric range, and as a free- 
Standing or built-in unit. Garbage disposers are 
generally available. (See Table 14d.) 





Fig. 41@ Special utility package unit. This model 
fits over standard base cabinets and is available in 
a variety of counter materials. Its features include 
Surface cooking units, griddles, appliance center, 
and sink. It can also be ordered in combination with 
under-counter ovens and dishwasher. 


TABLE 140 : 

Depth, Width, ill hei h, Features oe 
" = 39 2-burner range, refrigerator, single sink — 
05 49 81 39 2-burner range, oven, broiler, refrigerator, single sink 
25 48 81, 87 a8 3- to 4-burner range, oven, broiler, refrigerator, single sink 
25 60 87 36 3- to 4-burner range, oven, broiler, refrigerator, single sink 
25 69 87 36 4-burner range, oven, broiler, 
25 72 ey 36 refrigerator, single sink 
25 63 87 36 3-burner range, oven, refrigerator, 
26 31 : 36 single sink 








Fig. 41f Special utility package unit. Various 
combinations of equipment are available: surface 
cooking units, ovens, sink, appliance center, dish- 
washer, combination washer-dryer, garbage dis- 
poser, and storage units. This model may be 
free-standing or built-in. 


Elements of the Dwelling Unit 


KITCHENS/APPLIANCES 


coMPACT KITCHENS 
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CABINETS 


Critical dimensions of the principal types of 
stock kitchen cabinets, of both metal and wood, 
are illustrated on the following pages. These 
dimensions should be used only for prelimi- 
nary planning purposes, and specific manufac- 
turers’ data should be consulted before final 
selections and working drawings are made, 
since not all manufacturers make every cabinet 
in every size indicated. 

The dimensions have been drawn from the 
current catalogs of the leading manufacturers 
of stock metal and wood cabinets. Special sizes, 
features, materials, and finishes are not individ- 
ually discussed. Such items should always be 
investigated with the specific manufacturer. 


Fig. 16 Wall cabinet. (See Table 1b.) 





TABLE 1b 
Width, in 

Height, in 12 15 18 21 24 
24 w s 
30 a 6 & & i) 
32 a & @ ia 
33 a cy . Pl s 
45 é s a rey 





a 


Fig. 1e Base cabinet. This model is available in 
the following widths: 12, 15, 18, 21, and 24 in. 


Wood Cabinets 


All base cabinets are 34% in high without tops, 
36 in high with tops, and 24 in deep. Wall cabi- 
nets are 13 in deep and vary in height. 

A wide assortment of filler moldings and pan- 
els and side or end finishing panels are avail- 
able for all cabinet sizes and types. Numerous 
special-purpose base cabinets are also avail- 
able, such as mixer storage, tray storage, veg- 
etable bins, breadbox drawers, linen storage, 
pull-out tables, and towel racks. In addition to 
such specially designed and equipped cabinets, 
many accessory items are available for installa- 


tion in stock units. 





we — 
an, 


Fig. 1a Wall cabinet. (See Table 1a. 























TABLE 1a 
Width, in 7 
Height, in 24 27 30 33 36 39 42 48 
15 7 si . : 
16 =] =] ic B o a a 
18 " = . . Z 
22 ie a @ a = a a 
24 |] a o 1 5 a 
30 = 8 s 7 . . 
32 a 3] w a Ez z a 
33 a @ @ a a 8 a 
45 a | ") = a ir a 
aa + 
13° 
H 
Fig. 1c Wall cabinet. (See Table 1c.) a u fia rR cabinet (single-door corner unit). 
ee fable 1d. 
TABLE 1c TABLE 1d 
ees "ince 
Width, in Width, in 
Height, in 42 45 48 Height, in 24 27 
16 » a uw 24 
22 co) a B 32 : ‘i 
24 ‘a 33 a : 
32 fa wo a 45 . 
a a 
33 @ o 
45 m a wi 
GL ee 
>t 
— 7 
26° 
24" 


Fig. 1f Base cabinet. This model is availabi 
the following widths: 24, 27, 30, 33, 36, 39 fs 
and 48 in. oa 


Fig. 1g Base cabinet. This model is available in 
42-, 45-, and 48-in widths. 





Fig. 1h Base cabinet with drawers. This model is 
available in 15-, 18-, 24-, and 30-in widths. 


Fig. 1/ Base cabinet with drawers. (See Table 1e.) 





TABLE 1e 

No. of drawers Width, in 
2 15, 18, 21, 24 
3 27, 30, 33, 36, 39 
4 42, 45, 48 


LS 





45" 
24" 
36" 
7 
/ , 
/ 
// 
4 
yy 7 
Pa 4 
/ 474 
4 4 


Fig. 1/ Base cabinet (blind-corner unit). 


Fig. 1k Base cabinet (rotating corner unit). This 
model is available in 34- to 36-in widths. 


Ww 
ee 
34)" 
satan aS ER Taner eal 


Fig. 1/ Sink-front cabinets. The base is generally 
furnished, but not the cabinet floor. Some models 
are also available in a 28%-in height for low coun- 
ters. (See Table 1f. 


TABLE 1f 
Width, in 


18, 21, 24, 27, 30, 33, 36 
39, 42, 45, 48, 54 





83.64" 


encl 


Fig. 1m Oven cabinet (for built-in wall ovens). 
This model is avallable in the following widths: 24, 
27, 33, and 48 in. 
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Fig. 1n Utility-storage cabinet. This model is 
available in the following widths: 15, 18, 21, 24, 
and 36 in. 


—— 


Fig. 10 Range cabinet (for built-in surface cook- 
ing units). Some models are 28 in high for use with 
“stack-on” cooking units. (See Table 1g.) 


TABLE 19 
Width, in 
18, 24, 27, 30, 36, 42, 48 
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Metal Cabinets 


All base cabinets are 34% in high without tops, 
and 36 in with tops. The total depth to the edge 
of the countertop is generally 25 in. The depth 
of the cabinet itself is generally 24 in plus or 
minus % in. Wall cabinets are 13 in deep and 
vary in height. Doors may be either right- or 
left-hand. 

All manufacturers offer a wide variety of 
optional, special purpose accessories that can 


areal 


Fig. 2a Wall cabinet. (See Table 2a.) 


TABLE 2a 


Width, in No. of doors 


ea 
36 2 


EE 


: aa an 


Iz 


Fig. 26 Wall cabinet. (See Table 2b.) 


TABLE 2b 
Width, in 


12 
15 
18 
21 
24 


27 
30 
36 
42 
45 
54 


No. of doors 





_ 
( —_ = 
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; w ; 
13° 


Fig. 2c Wall cabinet. (See Table 2c.) 


TABLE 2c 
Width, in 


No. of doors 








18 
21 


be fitted into any of the basic cabinets. A wide 
assortment of filler moldings and panels and 
side or end finishing panels are available for 
all cabinet sizes and types. Most manufactur- 
ers offer cabinets in several stock colors, and 
special colors can usually be matched on spe- 
cial order. Some models have wood doors. 
Base cabinets are available with or without 


tops. 


iz" 


Fig. 2d Wall cabinet (island). This model has two 
doors and opens on two sides. (See Table 2d.) 














TABLE 2d 
Height, in Width, in 
18 21 
18 24 
18 30 
18 36 
24 24 
30 12 
30 15 
30 18 
30 21 
30 24 
30 27 
30 30 
30 36 
~——_— Ww ee 
13° 


Fig.2e Over-sink cabinet. (See Table 2e.) 








TABLE 2e 

Width, in No. of doors 
54 4 
60 4 


sss 





Fig. 2/ Range-ventilator cabinet. Hoods 
able in a variety of metals and finishes: rk eth 
some models have no projecting hood. (See Table 21} 





TABLE 21 
Width, in No. of doors 
24 2 
30 2 
36 2 
42 2-4 





7, 12". 


10,12" 


Fig. 2g Wall cabinet with open display shelves. 





Fig. 2h Wail cabinet (single-door, corner-type). 
Some models are available with revolving shelves. 
(See Table 2g.) 











TABLE 2g 
Width, in Height, in 
21, 25, 26, 27 oe 18, 30 
10%" Z » 
bg wa im3" 
er" 


Fig. 2/ Wall cabinet. This model has bypassing 
sliding doors and is available in the following 
widths: 21, 24, 30, 36, and 48 in. 


Fig. 2/ Base cabinet. (See Table 2h.) 


TABLE 2h 


LEE 


Width, in No. of doors 
9 1 
12 1 
24 2 





TTT 

et 

wf 
= = 
SS 


Fig. 2k Base cabinet. (See Table 2i.) 


TABLE 2/ 


Le 











Width, in No. of doors No. of drawers 
12 1 1 
15 1 1-2 
18 1 1 
21 2 1-2 
24 2 1-2 
27 2 1-2 
30 2 1-2 
36 2 2 
42 4 2 

mae a 
24 


Fig. 2/ Base cabinet with drawers. (See Table 2).) 


TABLE 2) 
Width, in No. of drawers 
15 34 
18 3-4 
21 4 
24 3-4 
27 4 








Fig. 2m Base cabinet (single-door, corner-unit). 
Most models have revolving shelves; available in 
31-, 32-, and 33-in widths. 





Fig. 2n Base cabinet (half-round, open-type). 


24°25" 


Fig. 20 Base cabinet (quarter-round, open-type). 


This model is available in 18-, and 24%-in widths. 





Fig. 2p Range base cabinet (for drop-in, surface 
cooking units). This model Is available in 18-, 24-, 


30-, and 36-in widths. 
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Fig. 2q Base cabinet (island). This model is 
available with single or double doors accessible on 
two sides. (See Table 2k.) 


TABLE 2k 
Width, in 


12, 15, 18, 21, 24 
27, 30, 36, 45 





Fig. 2r Base cabinet (blind-corner unit). Right- or 
left-hand models are available; comes in 42- and 
44-in widths. 


Ee, 


Fig. 2s Sink-front cabinet. This model is available 
in the following widths: 21, 24, 30, 36, and 42 in. 


a 
SL 7 


fe 
a | 


Fig. 2f Under-sink cabinet. (See Table 2i.) 


TABLE 21 
24, 30, 36, 42, 48 7 


54, 60, 66, 72 
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Fig.2u Oven cabinet (for built-in wall oven). (See 














Fig. 2v_ Utility-storage cabinet. (See Table 2n.) 





Table 2m.) 
TABLE 2m TABLE 2n 
Width, Height h', Height h’, Height Depth, in Width, in Height, in 
in in in he, in —43.~CO~*S re Tr ae 
24, 27 18, 22, 28 26, 34, 36 18, 24 24 24 84 
40, 42 
1a" 1S" 
30" ail | ST NO SHELF | 
| oe ee NO SHELF 
NO SHELF 
| 1 SHELF 
2 SHELF 
Td -— 27 J+ 12-3/16-2] 
| — | 
| | | 
3 SHELF | 
3 SHELF 
WALL CABINET DOUBLE FACED 
WALL CABINET 


Fig. 3 Wall cabinet dimensions. 


372 


12" High 
Double Door 
¢ No shelf 


Fig. 4 Wall cabinets: 12 in high. 


15" High 
Double Door 
¢ For use over refrigerators 
«No shelf 





Fig.5 Wall cabinets: 15 in high. 


15" High 
24" Deep 
Double Door 


« For use over refrigerators 
¢ No shelf 


18" High 

24" Deep 

Single Door 

+ Invertible for L or R 
hinging 

+ No shelf 


18" High 
24" Deep 
Double Door 
« No shelf 


18" High 

Single Door 

* Not recommended for 
recessed or step-back" 
use over 24” deep utility 
or oven cabinets 

* No shelf 


18" High 

Double Door 

¢ Not recommended for 
recessed or “step-back" 
use over 24" deep utility 
or oven cabinets 

* No shelf 


| 12 3/16" DEEP 


18" High 

Double Faced 
Double Door 

¢ 2 doors on both sides 
* No shelf 





Fig. 6 Wall cabinets: 18 in high. (Cabinets that 
are 24 in deep are for use over pantry and utility 
and oven cabinets.) 


24" High 
Single Door 
* | adjustable shelf 


24" High 
Double Door 
* | adjustable shelf 


24" High 

24" Deep Single Doort 

¢ | Adjustable shelf 

¢ For use with 36" high 
wall cabinets 

* Stacks on utility cabinets 


24" High 

24" Deep 
Double Door? 

¢ | adjustable shelf 


24" High 
Double Faced 
Single Door 

¢ | adjustable shelf 


24" High 
Double Faced 
Double Door 


* | adjustable shelf 
+ 2 doors on both sides 


24" High 

Blind Corner 

Single Door 

* | adjustable shelf 

¢ Blind panel with 2” filler 
included — shipped 
loose 


Fig. 7 Wall cabinets: 24 in high. (Cabinets that 
are 24 in deep are for use over pantry and utility 


and oven cabinets.) 
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30" High 
Single Door 


* 2 adjustable shelves 

* Invertible for left or right 
hinging 

* Specify L or R hinging 
for Arched doors 


30" High 
Double Door 


+ 2 adjustable shelves 


ye 12 716" DEEP 


il 


4 12 3/16" DEEP 


30" High | 
Double Face 

Single door 

¢ 2 adjustable shelves 





30" High 
Double Faced 
Double Door 


+ 2 adjustable shelves 
¢ 2 doors on both sides 





30" High 

24"Deep 

Single Door 

¢ Use with 42" wall 
cabinets 

¢ Stacks on top of utility 
cabinets 

¢ 2 adjustable shelves 


30" High 
24" Deep 

Double Door 

* 2 adjustable shelves 





30" High 
90° Corner 


« Easy access comer 
storage 
* 2 adjustable shelves 


24° 


| it 


4 
roa 


Fig. 8 Wall cabinets: 30 in high. 
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30” High |-/-—"—1 

45° Corner | f 

Single Door | 1 

¢ 2 adjustable shelves 24" D> 
{ 16.15/16" 

| Ka 

30" High Mr "8" 984 

Blind Corner CABINET rae 33 30] 

Single Door 

* 2 adjustable shelves 





i 


Fig. 8 (Continued ) 


36" High 
Single Doort 
« 2 adjustable shelves 


36" High 

Double Doort 

* 2 adjustable shelves 
| 
| 
} 
| 
| 


36" High 

45° Corner 

Single Doort 

+ 2 adjustable shelves 


36" High 

Blind Corner 
Single Doort 

+ 2 adjustable shelves 





Fig. 9 Wall cabinets: 30 in high. 
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42" High 
Single Door 
° 3 adjustable shelves 


42" High 
Double Door 
+ 3 adjustable shelves 


42" High 

45° Corner 

Single Door 

« 3 adjustable shelves 


42" High 
90° Corner 
« Easy access comer 


siorage 
¢ 3 adjustable shelves 


—— 


a 





Fig. 10 Wall cabinets: 42 in high. 
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Single Door 
* | door 

+ | drawer 

* | roll-out tray 


Double Door 
* 2 door 

* 2 drawer 

+ 2 roll-out trays 


Single Drawer 

» 2 doors 

» | wide drawer with rein- 
forced bottom 

» 2 wide roll-out trays with 
reinforced bottoms 


Three Drawer 

» Two extra deep lower 
drawers for pots and 
pans storage 

» One standard depth 
drawer 


Four Drawer 
» | deep bottom drawer 
» 3 standard drawers 


Tray Divider 


¢ Full height door 
¢ 2 vertical tray dividers 


Double Faced 

Single Door 

* Drawer & roll-out tray 
operate from same side 

* Door on each side hinged 
at the same end 





Double Faced 

Double Door 

* 2 doors on both sides 

¢ 2 drawers & roll-out trays 
operate from same side 





Fig. 11 Base cabinets. 375 
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KITCHEN STORAGE UNITS 
Sink Base 
* Double door 
SHELF DIAMETER 
Base Corner y ". WALL SPACE REQUIRED 
Revolving a ai SS 
» Requires 36" wall space 
in both directions 
, +2 piece bi-fold door 
Sink Front 98° oF oe or 42" e 2-28" diameter pie-cul 
Diagonal ot A Pe shelves with independent 
¢ Single door rotation 
SHELF DIAMETER 
Base Corner ula » WALL SPACE REQUIRED 
* 2 piece bi-fold door a Poe 
Sink From i a 
0 —_—— e Pg . 
ee mane £ wall ; . in both directions 
* Requires 40" of wa 
space in both directions . 
Fig. 12 Base cabinets: sink. Fig. 13 Base cabinets: corners. 
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BASE CABINET 


DOUBLE FACED 
376 Fig. 14 BASE CABINET 
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ase Cabinets Unit space dimensions, in' 








ABLE 3 tems and Dimensions of Ut 
: Number sto or id Front to back Height 
eee Liberal Sidetoside 
items* and storage units Limited 9 5 
Mix utensils—B-3, 4, and 8 1 1 rp 12% 6 
Flour sifter 1 1 gy 9% 5% 
3%-qt mixing bow! 1 2 1 6% 5% 
2-qt mixing bowl 1 1 4 5 5 
Pint measure 1 1 4%, 1% 5 
Cup measure 1 1 11% 4h 
1-qt mixing bowl 1 1 10 12% AY, 
Baking dish, 9% in diameter 0 1 11 10% 3% 
Baking dish, 10% in long 0 1 6 ‘au - 
Loaf pan 1 1 10 10 2% 
Biscuit pan ' 2 10 ‘5 9% 
Pie pans 2 2 12 2% 
Cake pans 1 1 11 14 
Muffin pan : 1 12% 16 2 
Cookie sheet 
Pots and pans—B-1, 2, 3, and 5 :, ‘ ay 12 10% 
Double boiler ‘ 6Y 9 10 
Coffee pot (6-cup) 0 2 10% 10% 9 
6-qt saucepot ° , 8% 15 8 
3-qt saucepan 0 1 9 17 TA 
Pressure saucepan 1 9 11 Th 
4-qt saucepot 1 1% 14 7 
2-qt saucepan : 1 6% 13 6 
1-qt saucepan 
Colander 1 1 VA - : 
Frypans, pot lids—B-6 and 7 ; 1 17% 5% 
10%-in frypan 1 
9-in frypan 1 2 9% 16 : 
6-in frypan 0 1 6 12 . 
Pot lids 2 4 10% 10% 1 
Tools for food preparation’ 
Mix 
Egg beater 1 1 4 12% 4 
Cookie cutter 1 1 3 3 3% 
Rolling pin 1 1 3 19 3% 
Mixing and blending forks 4 8 3 12% 24 
Measuring spoons, sets 1 2 3 6 24 
Egg whisk 0 1 4 124% 24 
Knives and spatulas 2 6 3 14 2 
Range 
Potato masher 1 1 3% 13 44 
Knives, forks, spoons 3 3 3% 13 3 
Dishwashing utensils§ 
Dishpans, nested 2 2 16% 18% 8 
Dish drainer 1 2 14% 18% 6 
Bread and pastries—B-12, 14 
Bread 2 , 
Cake, square 1 : La 
Kitchen linens—B-12, 14 9% 2h 
Dishtowels 8 
Handtowels 8 Me "1 5(8)4 
Aprons 4 6 10 5(8) 
Dishcloths 6 12 " 10 5(4) 
Paper napkins (box) 1 9 8 8 4(6) 
Small tablecloths 0 1 8 8 3% 
Medium tablecloths 1 9 10 14 3(2) 
Potholders 4 8 10 19 2(2) 
Produce—B-13 (nonrefrigerated fruits and : 7 2(6) 
vegetables) 
Potatoes, Ib 1 
Onions, Ib : . 9 ‘a : 
Fruit, Ib 3 . 7 8 
Reserve staple supplies—B-13, 15 8 Th 5 
Flour, 25-lb bag 1 | 
Cornmea!, 10-lb bag 1 } 5% 21 8 
Sugar, 10-lb bag 1 1 . 13 6 
a 12% 
7 


eee eee 
*Based on inventory data. 


'The unit space dimension is the dimension of the item 
plus clearance for handling. H j i 
‘Drawers for tools are combined with storage for other items. S: amet pray Kise TOF storing lids on utensils. 
§ Dishwashing supplies including dishpans and drainers are stored under sink. 
qNumber in parentheses refers to number of items in stack for which unit space dimension is given 
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TABLE 4 Items and Dimensions of Food Supplies Stored in Wall Cabinets 


Items* and storage units' 


Mix supplies—S-1 
Canisters 


General-purpose flour 


Cornmeal 
Sugar 
Packages 
Pancake flour 
Cake flour 
Vinegar 
Powdered sugar 
Brown sugar 
Coconut 
Shortening 
Cornstarch 
Cocoa 
Raisins 
Syrup 
Flavorings 
Salt 
Baking powder 
Soda 
Package desserts 
Spice cans 
Medium 
Small 
Range supplies—S-2 
Oatmeal 
Macaroni 
Grits 
Tea 
Range supplies—S-2 
Rice 
Spaghetti 
Coffee 
Sink supplies—S-3 
Lentils and peas 
Dry beans 
Prunes 
Canned food 
Serve supplies—S-4 
Prepared cereals 
Cookies 
Mayonnaise 
Crackers 
Peanut butter 
Mayonnaise 
Jam and pickles 


*Based on inventory data. : 
‘The storage unit indicated for each grouping of foods will accommodate only those foods in the speci- 


fied group. 


Limited Liberal 


—~ | 3 - &) — —) a at at ad ad od 


WN 


—_ a eet 


o—-— 


_ — 


o----. — 


We BS AO @ a eo eo oo or or wr wr 


WW 


—_— — — oA 


—- A) —@ — A) ow — — 


Ww 


Capacity or size 


5 Ib 
5 Ib 
5 Ib 


2 Ib 

2% |b 
1qt 
1b 
1b 

7 oz 

3 Ib 

1 Ib 

1 Ib 

15 oz 

5 Ib 

6 in tall 
1 Ib 10 oz 
1 Ib 

1 Ib 

3% 0z 


4% in tall 
3 in tall 


3 Ib 
1 Ib 
1 lb 8 oz 
8 oz 


11b 
1Ib 
1 Ib 


2 |b 
2 |b 
2 Ib 
No. 2 


11 in tall 
1 Ib 
1 qt 
1 lb 
1lb40z 
1 pt 
1 pt 


Unit space dimensions,’ in 


Side to side 


2% 


3% 


24 
1% 


4 
2% 
2% 
2’ 
5% 


3% 
3% 


% 


WWPr & WW 


’ 
3% 


‘The unit space dimension includes dimensions of package plus allowance of 
diagonal height of package to permit handling in storage. 


Front to back Height 


8 9 
8 9 
8 9 
6% 10% 
7 10% 
4 10 
4 8% 
4 8 
4 8 
5% 8 
4 Th 
4 Th 
4% Th 
5% Th 
2% 7 
4 7 
3% 6% 
4 6% 
4 5/4 
3% 5% 
24 4 
6 11 
5 9 
4% 8 
4% 7 
4 6% 
11% 6 
5% 4 
5 9% 
5 8% 
5 8 
4 5A 
8 14 
6% 11% 
4 8 
10% 6% 
3 6% 
3% 6 
3% 2 


% in on width, depth, and 
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TABLE 5 Everyday Dishes—Kinds and Number of Dishes Stored and Unit Space Dimensions Unit space dimensions, in 








Liberal quantity 


ee 














Limited quantity Weight of Side fo Front to Vertical 
Weight of ; a dishes’ side back clearance 
Item Pieces Stacks dishes* Freces — css aaa ee 
Dinnerware . 6 3 Ib 12 0z 4% 5 6 
Cups 8 4 2 Ib 8 oz 12 2 4\b 7% Th’ 5 
Cereal dishes 8 2 4\b 8 1 15 Ib 11 11 4% 
Dinner plates 8 1 10 Ib 12 1 5 lb 402 9 9 4% 
Salad or pie plates 8 1 3 Ib 8 oz 12 ; 6 Ib 5% 5y 6 
Sauce dishes 8 1 4\b 12 1 4 |b 8 oz Th Th 4y 
Saucers 8 1 3 Ib 12 Alb 
Soup bowls 8 2 
Glassware‘ and pitchers 4 |b 8 0z 
Iced tea glasses 8 1Ib 3 3 5 
Juice glasses 8 1 Ib 8 
Pitcher 1% 10% 1 
Large 1 2 Ib 8 oz 2 es 7 8 : 
1 Ib 10 
Medium 1 1 Ib 1 \ \ 
2 Ib 3% 3% 6 
Water glasses 8 2 Ib 8 
Serving dishes 
Bowels ‘ ‘ ; 
ce ee 
Round 2 1 2 Ib 8 oz 4 2 5 : : f 
Creamer 6 oz 1 1 6 oz 5 
Gravy boat 1 1 12 oz 6 10% 5% 
- : 1 1lb 2 0z 7% Th 2 
Jelly-relish dishes 2 1 1 Ib 2 02 2 
Platter 
Large 1 1 5 Ib 1 1 5 Ib 16% 13 2% 
Medium 1 1 2 Ib 2 1or2 4 |b 14 11 24% 
Small 1 1 1 Ib 12 9 2 
Serving plates 1 lor2 4 |b 11 11 4 
Sugar 1 1 9 oz 1 1 9 oz 5% 6% 5% 
Tray, medium 1 1 1 Ib 15% 11% 3 
Refrigerator dishes, set of 4 1 set 1 1 set 1 8 8% 7 


*Medium-weight dishes. 
'One-half inch added to side-to-side and front-to-back measurement of item or stack and % to % in to height to permit safe handling. For stacked items, clearance 


is sufficient to remove single item from stack. 
*Glasses placed three rows to a shelf instead of stacking. 


TABLE 6 List of Kitchen Utensils 
OL 


Storage utensil 


alone, inches Dimensions with 
Utensil Lx Wx H handle, inches 
a  _ —igmeoter LX WH 
1. Top-of-range cooking —_______—_—— 
Regular use-—Saucepans 
1 sauce pot, 6-qt, straight sides, 2 handles 10x5 12% 
1 cover ; 
1 saucepan, 4-qt, straight sides pons 
8% x 4% 14% 
1 cover i 
1 stew kettle, 4-qt, flared sides, bale handle and 9% x 5Y 1 
1 side handle 
1 cover 9x2 
1 saucepan, 2-qt, straight sides 74x 3% 13% 
1 cover Mx 1% 
1 saucepan, 14-qt detachable handle 15% 
1 saucepan, 1-qt 54% 3 10% 
1 double boiler, stacked 6% x9 rr 
Upper section, 2-qt 6 x 5% 11 
Lower section, 2'%4-qt 6% x 5% 11 
1 cover 6x 1% 
Occasional use 
1 large kettle, rounded sides, bale handle 12%x 8% 14 
1 cover 12x% 
Skillets 
1 double skillet, stacked, sloping sides 10% x 4% 17 
Top section 10 x 2% 17 
Lower section 10% x 2% 17 
1 open double-lipped skillet 8% x 2 12% 
1 griddle 10% x 2% 16% 
1 teapot, 6-cup 6%x5 8% 
1 coffeepot, drip, 6-cup 5x8 8x8 
2. Oven cooking 
Casseroles and bake pans 
1 casserole, 2-qt 8% x 3 10x3 
1 cover B% x 2% 
1 casserole, 1'%4-qt BY x 2% 9% x 2% 
1 pie pan cover BY%x 1% 
1 set of 8 custard cups, stacked in 4's 4x3 
1 open roaster 14x 10x 2% 
With trivet 12x8x2 
1 meat loaf pan 12%*x 4x3 
1 quick break pan 9x5x3 10x5x3 
Cake, cookie, muffin pans 
2 layer cake pans, round 9% x 1h 
1 cake pan, square 9x9x 2% 
1 angel cake pan, with tube center 10x5 
1 cake cooler rack 17 x9x% 
2 muffin pans, 9-hole 9x9x 1% 
2 cookie sheets 15% x 12 x % 
Pie pans 
1 large 10 x 1% 
1 medium 8% x 1h 
1 casserole top BA x 1% 


_Veesserol tp 


Elements of the Dwelling Unit 


KITCHEN STORAGE UNITS 


381 


Elements of the Dwelling Unit 
KITCHEN STORAGE UNITS 


382 


TABLE 6 List of Kitchen Utensils (Continued) 





Storage utensil 








j ions with 
ree | Node he 
_ Utensil or diameter Lx Wx 
3. Food Preparation—preliminary: 7 
Paring, dicing, grinding, grating, 
juicing, rolling, and Cutting 
1 paring knife, shorn 3 in blade 7 in overall 
1 paring knife, long 4 in blade 7% in overall 
1 meat slicer 8% in 13% in 
1 French pattern knife 8% in 13% in 
1 apple corer 7 in 
1 potato parer, floating blade 6% in 
1 grater, all-purpose 4x3x9 
1 grinder, 3 blades 11x9x4 2-in diameter 
blade 
1 fruit juicer, glass, or extractor, metal 8% x 6 x 3 
1 can and bottle opener 64x 2%x 1% 
1 corkscrew 
1 scissors 7x 2% 
1 sharpener, steel or carbon 15% 
1 hardwood cutting board 12x 10x% 
1 pastry board 20x 24x % 
1 biscuit cutter 24x 2 
1 cookie cutter 3x 1% 
1 rolling pin 10 x 2% 17 in with handle 
4. Food preparation—Measuring, mixing, beating, stirring 
1 qt measure, glass, flared sides 5Ax 5% 7% in overall 
1 pt measure, glass, flared sides 4Ax 4% 6 in overall 
1 cup, dry, glass 3%x 3 4% in overall 
1 cup, liquid, glass, heatproof 34 x 3% 5 in overall 
1 set of 4 nested cups, stacked in 4—overall 4x3% 
Individual: 
1-cup size 3% x 2% 4 
7% i-cup size 3x 1% 3% 
%’-cup size 2% x 1% 3% 
%-Cup size 24x 1 3% 
2 sets measuring spoons 3% x Hx 1% 
1 pastry blender 5’x 47%4x 1% 
1 wooden or large bowl spoon 14x 2%x 1% 
1 perforated spoon Ax 2%x 2 
1 sifter 5x6 8 
1 rotary beater 12% x 5K x 3% 
1 one-egg beater 13 x 24x 2 
1 mixing bowl, 4—47% i qt 12 x 5% 
1 mixing bowl, 2-27% i qt 10x 4 
1 mixing bowl, 1-17% i qt 84x 3% 
1 mixing bowl, 1 qt 7x3 


5. Food preparation—final spreading, leveling, 
loosening, turning, mashing, testing 


1 griddle cake turner 


13x 3% x 1% 


1 spatula, long narrow 10x 1 

3 teaspoons (individual) 6x 1% 

3 tablespoons 8x 1% 

1 fork, short TAx1 

1 fork, long 15x 1 

1 lifter, hot foods T% x 2% 

1 ladle 13x 4 

1 masher 10x 4x3 


aa am a ata 
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CO 


Storage utensil 


alone, inches Dimensions with 


Utensil LxWxH handle, inches 
i LxWxH 
6. Cleanup 
Librsh, 208 84x 3x 1¥ 
1 brush, stiff eke 
ioe 10 x 4% 13 in overall 
1 strainer, fine mesh, large 6% x 3% 12% in overall 
 aaliada 3x 1% 7% in overall 
1 funnel aa 
1 plate scraper 8% x 3% 
1 dishpan 17% x 10% x 5% 
1 dish drain 19x 12x 3% 
1 garbage unit 13 x 10% 
1 trash basket 16x 15 
7. Food storage 
1 bread box 14x 11x11 
1 cake or cookie box 12x 12x7 
Empty jars and casseroles 
Wax paper and cartons 12x 2% x 2% 
8. Food service—4 trays, service and utility 17x 13 


9. Electric appliances—suggested 4 pieces 
Toaster 
Waffle iron 
Mixer 
Coffee maker 

10. Optional 
Cannister sets for holding supplies 
Scoops for flour, sugar 
Dredge for flour, sugar 
Utility pan for vegetable washing 
Refrigerator storage dishes 
Pyrex platter for fish cooking 
Ring molds 
Individual molds for salad and desserts 
Steamer molds for bread and puddings 


Thermometers—meat, candy, oven, refrigerator, 
room 


Turkey roaster 
Cookie press 
Pastry tube 
Clock and timers 
Picnic supplies 
Lunch box supplies 
Outdoor cooking supplies 
Thermos bottles 
Ice cream scoop 

11. Tools, household 
1 pliers 
1 hammer 
1 screwdriver, large 
1 screwdriver, small 
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BEDROOMS 


SPATIAL CHARACTERISTICS AND 
ARRANGEMENT 


Requirement 


Each dwelling unit should have space(s) allo- 
cated to sleeping and such related activities as 
dressing and personal care, and study or read- 
ing. Sufficient space should also be provided 


for clothes storage and housekeeping in the 
bedroom areas. 


Criterion 


Although the required area in a primary bed- 
room varies depending upon the given room 
layout, adequate space should be provided to 
permit comfortable use of essential furniture 
and circulation as follows: 
Two twin beds, 3 ft 3 in by 6 ft 10 in 
One dresser, 1 ft 6 in by 4 ft 4 in 
One chair, 1 ft 6 in by 1 ft 6 in 
One crib, 2 ft 6 in by 4 ft 6 in 
One table, 1 ft 6 in by 2 ft 6 in for sewing or 
other work 
A secondary double-occupancy bedroom 
should have space to facilitate circulation and 
accommodate the following sized furniture: 
Two twin beds, 3 ft 3 in by 6 ft 10 in, or one 
double bed, 4 ft 6 in by 6 ft 10 in 
One or two dressers, 1 ft 6 in by 3 ft 6 in 
One chair, 1 ft 6 in by 1 ft 6 in 
One desk, 1 ft 8 in or 3 ft 6 in, or storage 
chest for toys 
A secondary single-occupancy bedroom 
should have space to facilitate circulation and 
accommodate the following sized furniture: 
One twin bed, 3 ft 3 in by 6 ft 10 in 
One dresser, 1 ft 6 in by 3 ft 6 in 
One chair, 1 ft 6 in by 1 ft 6 in 
One desk, 1 ft 8 in by 3 ft 6 in 
Dormitory-type (extra large) sleeping spaces 
to serve three or four persons may be provided 
in living units containing at least three other 
bedrooms. The design and area should accom- 
modate the required number of beds (not 
bunks) and other necessary furniture and have 
appropriate closet space. 
Each bedroom should have proper provi- 
sions for natural light and ventilation. 
Visual and auditory privacy is needed for all 
bedrooms. 


Commentary 


1. For reasonable access to and use of bed- 
room furniture and equipment, the following 
minimum clearances should be observed: 

42 in at one side or foot of bed, for dressing 

12-in clearance for least-used side of dou- 
ble bed or pair of twin beds. The least-used side 
of a single bed may be placed against wall 


6-in clearance from side of bed to side to 


dresser or chest 
36-in clearance In 

chest of drawers 
24-in clearance for maj 


(door to closet, etc.) . 
22-in clearance on one side of twin bed 


2. It should not be necessary to move double 
beds in order to make them up. . . 

3. Bedrooms should be of sufficient size to 
permit an alternate arrangement of furniture if 
at all possible. 

4. Primary bedrooms should have at least 
one uninterrupted wall space of at least 10 ft. 
There should also be space provided for private 
working or resting separate from dressing 


front of dresser, closet, OF 


or circulation path 


spaces. 





Fig. 1 Minimum clearances in primary bedrooms. 


Location 


1. The bedroom or sleeping area of the liv; 
unit should be located away from the living a 
working areas for privacy. 

2. In the analysis of the bedroom area, there 
should be a regard for the makeup of the family 
With preschool children, it is convenient j¢ the 
master bedroom is located close to Children’s 
bedrooms. With teenage children, separation of 
the master bedroom from other bedrooms 
wherever possible to reduce noise is desirable. 

3. The location of doors, windows, and clos. 
ets should be planned to allow the best place. 
ment of the bed and other furniture. 

4. Placement of the closet so it is next to the 
door into the bedroom minimizes the use of 
wall space. 
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FURNITURE CLEARANCES 


rT 36" to use 
iE ee 36 dresser 
use 
dresser, 
Closet AL aa 


Wi 42'' for dressing 





Fig.65 Primary bedroom without crib. 





36'' to 
use 
closet 






Fig. 6c Primary bedroom. 
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™ location of doors and windows should 
mit alter rnate furniture arrangements. 





Fig. 7 Single-occupancy bedroom. 


12'' beside double bed 
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Where at least two other 
sleeping spaces are provided, 
a dormitory Is sometimes 
preferred by larger families. 


= 


——— 
—— 


—— 


\/ ee} 
[= 





Fig. 10 Dormitory bedroom. 
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Fig.13a Access between a bed and furniture. 





Fig. 13¢ Bed-making space. 
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Fig. 12 





Minimum clearances in secondary bedrooms. 





Fig. 136 Access between bed and closet. 





Fig. 13d Access between 


access between be 


TABLE 1 Bedroom 
Access between a bed and 
furniture 


Access between a bed and 
closet 


Bed-making space 


Access between a bed and 
wall 


Space between beds 


750 mm (2 ft 6 in) 


600 mm (2 ft 0 in) 
400 mm (1 ft 3 in) 


600 mm (2 ft 0 in) 
600 mm (2 ft 0 in) 


Room PLANS 


7 ‘oom plans presented in this section are 
jesigned to illustrate various techniques for 
voviding choices in the use of living space in 
the home. It must be remembered that a reduc- 
an in room size inevitably limits the options 
fot alternative arrangements of furniture; but it 
should always be possible to use more than 
a6 jayout in any room designed to the mini- 


mum requirements of residential standards. 


The Bedroom 


the bedrooms illustrated show the approxi- 
mate size and shape of rooms that will permit at 
jeast three variations in furniture layouts. In 
each case, the location of the closet, door, hot 
gir heating register, and window should be 
noted. 


parents’ bedroom This bedroom has an 
approximate size of 3200 by 3350 mm (10 ft 6 in 
by 11 ft 0 in), i.e., 10.7 m? (115.5 ft”). The size of 


this bedroom will only just permit the use of 
twin beds if placed together. 


One-person bedroom The bedroom in Fig. 15 
has an approximate size of 2800 by 2900 mm (9 
#3 in by 9 ft 6 in), i.e., 8.1 m? (87.9 ft?). The win- 
dow location in the corner of the room is 
acceptable for this kind of layout. If required, 
the window could be moved to the center of the 
room in arrangement C. 

This would mean that it would partially over- 
lap the bed. This size and shape of room per- 
mits a variety of layouts without interfering 
with the closet, door, or heating register. 


Two-person bedroom The bedroom in Fig. 16 
has an approximate size of 3200 by 4400 mm 
(10 ft 6 in by 14 ft 6 in), i.e., 14.0 m? (152.2 ft?). 
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Fig. 14¢ Occasionally a small writing desk is required in this 
as an armchair, could be substituted for the desk. 
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al space and is there- 


its each Occupant to 
fore particularly desirable for older children 


u 
in 


perm 


1 ft 6 in to 1 ft 10 in deep x 3 to 4 ft wide 
2 ft 6 in 


1 ft 6 in to 2 ft deep x 3 to 4 ft wide 
1 ft 6 in to 2 ft deep x 2 ft 6 in to 4 ft wide 
1 ft 6 in x 2 ft 


Fig. 15¢ This layout 
control his or her own individ 
3 ftx 6 ft 6in 
3 ft 3 in x 6 ft Gin 
4 ft x 6 ft 6 in 
4 ft 6 in x 6 ft 6 in 
1 to 2 ft square 
2 ft 6 in x 
1ft6inx1f6 


bles 


Three-quarter 
Double 
Bed tables 
Dressers 
Chests 
ing ta 


Dress 
Boudoir 


Single 
Twin 
Bench 
Side 


Fig. 15 Placing beds against the wall gives chil- 
Chairs 


dren a maximum amount of floor space for playing 


with toys. 
TABLE 2 Sizes of Bedroom Furniture 


Beds 
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This 






Fig. 15a 
allows for one 
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@® TWIN BEDS «TWO CLOSETS — !2-4"x15-6" A DOUBLE BED 2-4°xi0-9" 






BUILT IN 


10-3°«14-0" 





@® RECESSED BED 


Poe 
N-0°x16-0" @ THREE QUARTER BED-I-0xI0 


© TwIN BED - SEPARATED 


§ Various ways in which bedrooms may be designed around different pieces of fu 
related to walls, doors, and windows. 


Fig. 1 rniture, or furniture may be 
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THE MASTER SUITE 


The master suite’s role within a contemporary 
home is one of isolated retreat for the heads of 
household. Although we generally think of the 
master suite as having two spaces—bedroom 
and bathroom—the ideal configuration of a 
well-defined master suite contains five distinct 
areas: sleeping, sitting, dressing, closet, and 
bath. A careful balance of function, perceived 
value, and emotion dictates their relative sizes 
and relationship to one another (Fig. 17). 





‘ Creslion Triangle " 
in Varog Master 
vite. 


Fig. 17 Typical master suite. 
392 


sleeping Area 
he five areas in the master suite, the most 
s are spent In the sleeping area, but the 
jocation of the sleeping area may be subordi- 
ate tO view considerations for the sitting area. 
The sleeping area May be one area of the home 

ere darkness IS an asset. 

rhe sleeping area should accommodate a 
king-size bed with 30 in of clearance around the 
orimeter The bedroom configuration should 
be designed to accommodate a bed on at least 
one wall, with an option for an alternative loca- 
tion if possible. If the bed wall is an exterior 
wall, window placement should recognize 
headboard location. Besides being aesthetically 
yndesirable, 2 window blocked by the head- 
board or other bed framing is also unreachable 
for operation, which diminishes comfort and 
privacy (Fig. 18). 

if the bed is to be located along an interior 
wall, use of the adjoining space must be con- 
sidered. AS with any bedroom, the master suite 
should not share common walls with such 
active, noisy TOOMS as the laundry or bath. 

although the bed is the major furnishing to 
be accommodated, additional standard items 
to consider when dimensions are established 
include two night stands, one for either side of 
the bed, and two dressers. A location for a tele- 
vision should also be anticipated, one which 
accommodates viewing both from the reclining 
position of the bed and the sitting area (Fig. 19). 
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Fig. 18 Sleeping area clearance. 
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Fig. 19 Master suite with furniture placement. 
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(b) 


Fig. 20 (a) Large sitting area: (5) small sitting area. 
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22 Sitting room can double as extra bedroom. 


Sitting Area 


The sitting area is the other space that should 
be provided for in the bedroom Portion of the 
master suite. Even when seldom Used, a git. 
ting area expands the master bedroom, 
adding graciousness to the entire suite. In 
smaller master suites the Sitting area may sim. 
ply be a location for two chairs, while in larger 
suites it may be a well-defined niche or even a 
separate room. In the latter case, the Sitting 
area should accommodate at least S@vera| 
chairs and possibly a sofa for reading, relax. 
ing, or conversing (Fig. 20). 

The sitting area should receive 
sideration for views, access to 
patio, and possibly a fireplace. Na 
vital ingredient of the design here, and since 
pleasant views will most often be enjoyed while 
one is sitting or lounging, lower Sills on these 
windows are desirable (Fig. 21). 

In some cases, the master Suit 
designed with a sitting room that c 
easily as a separate library or guest 
this room has direct access to both 
suite and hall, this option can be 
cised by the homebuyer before o 
chase (Fig. 22). 


Primary con. 
@ balcony o, 


tural light is a 


e May be 
an function 
bedroom. if 
the master 
easily exer- 
r after pur- 


Fig. 21 Windows that allow view while seated. 
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n be separated from the 
sitting eon cecal room dividers. Two- 
in nea are increasingly popular, along 
sided Oe haigiit walls, planters, and steps. 

re ceiling height or wall materials can 
we 8 the definition of this alcove (Fig. 23). 
gls0 rein 





A view of the sittin 
master suite makes 
sion that ma 


g area at the entry to the 
an appealing first impres- 
Y include a picturesque balcony or 
master suite layouts 
Ping area out of immediate 


fireplace. Alternatively, 
should keep the slee 
view (Fig. 24), 


° ” fireplace. 
Fig. 23 Sitting area and sleeping area separated by throagh p 





Fig. 24 Initial view impact in master sulte. 
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Closet 


Tucked out of sight from the rest of the suite, 
but of critical importance, is the closet. Small or 
poorly planned closets in the master suite can 
be the kiss of death for a sales program. If clos- 
ets do not correspond to the spacious dimen- 
sions of a large master suite, they can make the 
entire suite seem poorly designed. 

In the master suite, wa/k-in closets are pre- 
ferred hands down. Linear closets should be 
used only if square footage is truly at a pre- 
mium. In larger models, separate closets are 





(b) 


Fig. 25 (a) Two-rod walk-in closet vs. (4) three-rod walk-in 


closet. 


2 Red an 
Shelf Walls 


hiahly marketable, reflecting the natural desire 
of people to have their own space. 

Closet dimensions should reflect the true 
maximum configuration for storage of clothes. 
Rod and shelf length is the measurement of 
performance. Probably the optimal shape is the 
rectangle, with rods and shelves on both sides 
and circulation down the middle. The addition 
of a third perpendicular rod and shelf may often 
look good on paper, but in reality, may not pro- 
duce any additional storage. With this configu- 
ration, the closet door should swing out, So as 





L-shaped closet. 


Fig. 26 (a) Six-foot w 


not to block any of the interior rods 
(Fig. 25). 

The minimum width of a double-lo 
in closet is 6 ft. This allows for a ro 
along both sides with a minimum 
between. Wishful! thinking on pape 
to reduce this, but a reduction wil! 
cult accessibility. If the 6-ft width 
achieved, an L-shaped rod and shelf configy 
tion is the next most desirable. In this ca ie 
door can swing in toward the interior blank al 
of the closet (Fig. 26). 
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alk-in closet vs. (b) five-foot 


Dressing Area 


Adjacent to the closet and the bath, but slightly 
out of view from the balance of the suite, is the 
dressing area. This is the locale for selection 
and donning of clothing, for Primping and 
preparing to meet the world. 

The focus of the dressing area is the vanity. 
This may include one or two washbowls, 
preferably with an integral place to sit. A large 
mirror should be located above the vanity, and 
the entire space should incorporate generous 
lighting. Natural light is a marketing plus in the 
dressing area, with skylights as a popular 
option. 

Vanity lengths of 6 ft are desirable as a mini- 
mum. A shorter vanity should include only one 
washbowl, as two will reduce valuable counter 
space. 10 accommodate two washbowls and 
seating, the vanity should include 8 to 12 linear 
feet. Drawers below and medicine cabinets at 
either side wall of the vanity will provide for 
necessary storage Of toiletries (Fig. 27). 

The dressing area should have a generous 
linen closet, either under the vanity or along a 
wall near the closet. In smaller homes, the linen 
closet may be located within the closet itself. In 
larger homes, separate linen closets for each 
person are emerging as popular extras for the 


master suite (Fig. 30). 
medicine 
caboivet 






Fig. 27 Vanity features, sizes, and clearances. 
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Vanity Bowl Unit 
16" Mini Depth 
¢ | full height door 


Vanity Bowl Unit 
16" Mini Depth 
+ 2 full height doors 


Vanity Bowl Unit 
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18" Space Saver Depth ] 


* 2 full height doors 


Vanity Bowl Unit 
21" Standard Depth 


¢ Full height door 


Vanity Bowl Unit 
21" Standard Depth 
+ 2 full height doors 


Fig. 29 
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Fig. 30 His and her walk-in closets and Sinks. 


397 


Elements of the Dwelling Unit 


BEDROOMS 


Bath Area 


The celebrated master bath in contemporary 
homes is on a par with the kitchen relative to 
design significance. As with the kitchen, func- 
tion is important, but fantasy and the desire for 
luxury are even more significant. Regardless of 
its location within overall layout, the master 
bath has become the centerpiece of a typical 
master suite bathroom. 

Current emphasis on the master bath can be 
attributed to a variety of trends, including an 
increased concern for physical health and well- 
being. Public bathing has for centuries been 
regarded as a healthy and uplifting process as 
reflected in the great public baths of the Roman 
empire and in contemporary public baths in 
Japan. One sees remnants of these values in 
today’s health spas and in the all-important gar- 
den tub of the master bathroom. 





Fig.31 Garden tub. 


the garden or oversized tub is the 
i cen of in master bath. Often sunken or 
elevated, the tub has become a domestic wre 
framed with accent walls of decorative tile an 
illuminated by an adjacent window or skylight 
above. Sometimes called a spa tub, this fixture 
often includes optional water jets to create a 

hirlpool effect (Fig. 31). 

» noth the shower will probably be used 
as the facility for daily washing, the bath area Is 
more than symbolic. A luxurious tub is highly 
desirable for soaking and relaxing, for day- 
dreaming, and for the fantasy or reality of a 
romantic téte-a-téte. 

Although in smaller bathrooms the garden 
tub must double as a shower, a common alter- 
native is to separate the shower enclosure. 
Generally, the shower is used daily, and its 
design is evolving away from the standard 3- by 
3-ft bay, with shower stalls increasing to 4 by 6 
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ft or larger, with generous glass doors and low 
curb steps for easy access. Because the garden 
tub is used less frequently, it is given locational 
preference as a display item (Fig. 32). 

The third essential item in the master bath is 
the toilet. Although the garden tub is the cen. 
terpiece and the shower can easily be left on 
display, the toilet should be discreetly tucked 
away from view. If space permits, compartmen- 
talizing the toilet provides for total privacy— 
universally appreciated in any market. 

If the toilet cannot be compartmentalized, it 
should at least be screened by Partial-height 
walls in a remote location within the bath, away 
from the entry view. If compartmentalization js 
possible, care should be taken to avoid making 
the enclosure claustrophobic. Here a small win- 
dow for ventilation may be one of the home's 
most appreciated openings. 












Fig. 32 Walk-in shower Separate from garden tub. 


Each dwelling unit should have a bathroom 
with enough area to accommodate a lavatory, a 
water closet, and a bathtub or shower. Arrange- 
ment for fixtures should Provide for comfort- 
able use of each fixture and permit at least a 90° 
door swing unless sliding doors are used. 

The bathroom should be convenient to the 
bedroom zone, and accessible from the living 
and work areas. Linen storage should be acces- 
sible from the bathroom but not located within 
the bathroom. 

Each complete bathroom should be provided 
with the following: 

1. Grab bar and soap dish at bathtub 

2. Toilet paper holder at water closet 

3. Soap dish at lavatory (may be integral with 
lavatory) 

4. Towel bar 

5. Mirror and medicine cabinet or equivalent 
enclosed shelf space 

6. In all cases where shower head is 
installed, a shower rod or shower door 

Each half bath should be provided with items 
2,3, 4, and 5 as listed above. 
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Fig. 1 Minimum clearances for bathrooms. 
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CLEARANCES FOR BATHROOMS 


The standard 5- by 7-ft bathroom found in 
many housing units is grossly inadequate in 
serving the sporadic heavy use and the variety 
of demands found in most families. Toilets 
should be separated from washing facilities. 

For units designed to accommodate five peo- 
ple or more, a second toilet should be provided. 

For dwellings on two levels, the second toilet 
ideally should not be on the same level as the 
bathroom. 





BASIC BATHROOM LAYOUTS 


LAVATORY 


TOILET 








MINIMUM 5:+0%5:0" 


CORRIDOR 
TYPE 





FIXTURES ON 
OPPOSITE WALL 


BATHROOM 
WITH SHOWER 


WITH 
SEPARATE 
TOILET 


FIXTURES 
ONE WALL LAV -DRESS TABLE 


Fig. 4 Suggestions for arrangements of fixtures in bathrooms of varying sizes and shapes. Atiention Should be given to dimensions of fixtures and to the clear 
space in front of them. 
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POWDER ROOMS 


Traditionally, the powder room has been 
extremely small, most often no larger than 3 
by 6 ft. In most markets, a 5- by 5-ft space is 
better, as it can accommodate a vanity and toi- 
let side by side. Popular current options in the 
powder room include pedestal vanities, or 
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Fig. 9 Rectangular powder room vs. square pow- 
der room. 
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“banjo” vanity tops that partially cover the toi- 
let (Fig. 9). 

The powder room may be paired with a guest 
suite. When this is the case, design may include 
either a shower/tub combination or a shower, 
and the inclusion of a window and compart- 
mentalization of the toilet become more impor- 
tant (Fig. 10). 
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Fig. 10 Compartmentalized powder room with tub. 


Design of the powder room should also 
include careful attention to sound mitigation. 
Once inside the powder room, guests do not 
want to feel as if their every move can be heard 
through paper-thin walls. As with all bathroom 
locations, such buffer spaces as stairs and clos- 
ets should surround the powder room to help 
muffle noise (Fig. 11). 





Fig. 11 Closets as noise buffers around bathroom. 


LAVATORIES 


3"-5" 





Fig. 1a Shelf-back lavatory. 








TABLE 1a 
Depth, 
Width, in in Material 
18 14 Vitreous china 
18 15 Vitreous china 
19 17 Vitreous china, steel, cast iron 
20 14 Vitreous china 
20 18 Vitreous china, steel 
22 14 Vitreous china 
22 18 Vitreous china, steel, cast iron 
24 20 Vitreous china 
26 14 Vitreous china 
26 22 Vitreous china 








Fig. 1d Flat-slab lavatory. 


TABLE 14 
Width, in Depth, in Material 
20 18 Vitreous china 
24 18 Vitreous china 
24 20 Vitreous china, steel, cast iron 
27 22 Vitreous china 
28 20 Vitreous china 
32 18 Vitreous china 
32 24 Vitreous china 
36 18 Vitreous china 
36 22 Vitreous china 
42 18 Vitreous china 
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Fig. 1b Ledge-back lavatory. 








TABLE 1b 
Depth, 

Width, in in Material 
18 15 Vitreous china 
19 17 Vitreous china, steel 
20 18 Vitreous china, steel 
22 18 Vitreous china, steel 
24 20 Vitreous china 
27 21 Vitreous china 


De 
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Fig. 1e Corner lavatory. 
TABLE 1e 
Length, 
Depth, in in Material 
15 12 Vitreous china 
16 14 Vitreous china 
21 17 Vitreous china, cast iron 





Fig. 1c Plain-back lavatory. 





TABLE 1c 
a 
Depth, 
Width, in in Material 
18 14 Vitreous china 
19 17 Cast iron 
20 14 Vitreous china 
20 18 Vitreous china, cast iron 
22 19 Cast iron 
24 18 Cast iron 
24 20 Vitreous china 
26 14 Vitreous china 
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Fig. 1f Open-front built-in lavatory. 
TABLE 11 
Width, in Depth, in Material 
20 18 Vitreous china 
22 18 Vitreous china 
24 20 Vitreous china 
26 22 Vitreous china 
27 21 Vitreous china 
30 22 Vitreous china 
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Fig. 1g Round or oval built-in lavatory. 


TABLE 1g 
Width, in 


19 16 


Depth, in Material 





Vitreous china 





14 14 Vitreous china 
15 15 Vitreous china 
TOILETS 


a, 
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Fig. 2a One-piece or close-coupled toilet. The 
styles available are whirlpool jet, reverse trap, or 
washdown siphon. This model is available only in 
vitreous china. 








TABLE 2a 
Width, Length, Height, Height h, 
in in in in 
21 28 14 19 
23 30 14 29 
23 28 14 29 
24 26 14% 30 
23 29 14 24 
22 27 14 24 
20 29 14% 30 


SS 


Fig. 1h Flat-rim built-in lavatory. 








TABLE th 
Width,in Depth, in Material 
16 14 Vitreous china 
19 18 Steel 
20 17 Cast iron 
20 18 Vitreous china, steel, cast iron 
20 19 Vitreous china 
21 17 Vitreous china, steel 
22 18 Vitreous china 
24 18 Vitreous china 
24 21 Vitreous china 
28 20 Vitreous china 
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Fig. 2b Flush-tank toilet. The Styles available are 
washdown or reverse trap. This model is available 
only in vitreous china. 


TABLE 2b 

Width, Length, Height, Height h, 
in in in in 
22 27 14% 36 
20 27 15 36 
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Fig. 1/ Lavatory-dressing table. Some models are 
available with two bowls. Bowls are available in 
vitreous china, steel, and cast iron. Cabinets are 
generally available in steel. 





TABLE 1i 
Width, in Depth, in Size of bowl, in 
24 22 20 x 18 
30 18 16 x 13 
36 22 20 x 18 
43 18 20 x 18 
43 22 20 x 18 
47 18 24 x 18 
59 18 20 x 28 
63 18 24 x 18 


ee 


BIDET 





Fig. 3 Bidet. This model is available only in vitre- 
ous china. 





TABLE 3 

Length, in Height, in 
26 14% 
a0 15 
24 15 


i 





SHOWERS 
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Fig. 4a Shower stalls. Prefabricated metal 
shower stalls are available with or without integral 
receptor base. Corner and built-in models are also 
available. All glass enclosures are available in 
approximately the same stock sizes. Special sizes 
are generally available on order. 








TABLE 4a 
Depth, 
Width, in in Height, in 
32 32 81 
36 36 81 
40 40 81 
BATHTUBS 





Fig.5a Recessed bathtub. 


TABLE 5a 

Width, Length, Height, 
in in in Material 
30 60 16 Cast iron 
28% 60 14 Cast iron 
29 54, 60 16 Steel 
32 60 16 Steel 
31 54, 60 16 Steel 


——— ae 
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Fig. 46 Shower receptors. Preformed and precast 
shower receptors are available in steel and terrazzo 
and, on special order, in marble and slate. Special 
sizes and shapes can generally be obtained on spe- 
cial order. 





TABLE 4b 
Width, in Depth, in 
32 32 
36 36 
36 42 
40 40 
42 44 
Fig. 55 Square recessed bathtub. 
TABLE 5b 
i 
Width, Length, Height, 
in in in Material 
38 _ 39 12 Cast iron 
51 48 16 Cast iron 
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Fig. 5c Square recessed bathtub. 


TABLE 5c 
Width, Length, Height, 

in in in Material 
48 00~C(i‘“‘!~O~”~”~”~”~C«*dS~:Caasst iron 
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Fig. Sd Square corner bathtub. Fig. 5e Free-standing bathtub. Fig. Sf Corner bathtub. 
TABLE 5d TABLE Se TABLE 5f 
Width, Length, Height, Width, Length, Height, Width, Length, Height, 








in in in Material in in in Material _in a in Material 
50 50 16 Cast iron 30 54, 60 23 Cast iron 31 54, 60 16 Cast iron 

Se 30 60 20 Cast iron 32 60 16 Steel 
LL 30 60, 66 16 Cast iron 


31 60 16 Steel 
31 60 15 Steel 


Stoel 
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Fig.5g Recessed two-way bathtub. Fig. 5h Recessed wide-ledge bathtub. Stock 
glass enclosures are available. 


TABLE 5g TABLE 5h 
Width, Length, Height, Width, in Width w, in Length, in Height, in Material 
in in in Material a ee ee oes aes 


Sis 33 31 _ 














se 54, 60, 66 16 Cast iron 

35 60 15 Steel 30 25 60 16 Cast iron 
32 29 60 16 Steel 

33 30 64 17 Cast iron 

32 30 48, 54, 60, 66, 72 16 Cast iron 

29 28 60 14 Cast iron 
31 29 54, 60 16 Steel 

30 28 60 14 Cast iron 

33 31 54, 60, 66 16 Cast iron 


32 31 60 14 Cast iron 
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BATHROOM FIXTURES 
CLASSIC 
PRESTIGE 6032 == Cr"? \ ay 
32 f | 40 Pe 
| r | = 
ne a im B PIS+— 23 e134 


PRESTIGE 6634 









FUTURA SERIES 
FUTURA 6042 
li, 
ei 
}-__— ¢o ——_J Pree Om >---——_— 744 ——_ 
FUTURA 7242 ETOILE 
1, 
) iT 
le | 
L—_____— — 72. —__/ 10% + 
= 
17 | 
FUTURA 8442 
8» 14% -—-—+ 








ree 
° | z 
i I 4 
Water , 
Capacity* Motor 9, ——_ 
Style Size (Approx.) Size Jets CONFIDENCE 
PRESTIGE 6032 60x32x19 50 gal. % h.p. 6 
PRESTIGE 6634 — 66x34x19 54 gal. Lh 6 4 
PRESTIGE 7236 72x36x19 57 gal. 1 h.p. 6 ia | 
FUTURA 6042 60x42x17 46 gal. 1 h.p. 6 a 
FUTURA 7242 72x42x20 70 gal. 1 h.p. 8 | 
FUTURA 8442 84x42x20 80 gal. 1 hp. 8 (ed j 
CLASSIC 60x40x32 95 gal. 1% h.p. 8 m ae | 
ELITE 84x66x20 122 gal. 1% hp. 8 
CONCORDE 70x43x18 82 gal 1 hep. 8 
PLAZA 74x47x19 95 gal. 1 h.p. 8 
ETOILE 69(dia )x17 95 gal. l'2 h.p 8 
KYOTO 68 x68x22 140 gal 1'2 hip 5 
CONFIDENCE 75x59x19 95 gal. l'2 hp 10 


"All water gallonage measured to 2 below overflow 
Note All dimensions are approx: mate 


Fig. 7 
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FAMILY ROOMS 


in smaller homes, the family room may double 
as the living room and be called a “great 
room.” Under either name, this is the place 
household members gather in a relaxed man- 
ner, to “let their hair down,” and share time 
together. 

The family room role has gradually evolved 
into what may also be called the media center. 
Regardless of one’s views about the positive or 
negative effects of the media, one cannot deny 
that television is an immensely popular appli- 
ance for most families. The average American 
spends up to 30 hours a week in front of it, and 
home designers must ensure that room config- 
urations can provide for it (Fig. 1). 

The television is in fact only one part of the 
media center. Many family room designs pro- 
vide an entertainment wall that also holds 
stereo equipment, storage for tapes and 
records, and a video recorder. With the popu- 
larity of home video, the family room is now an 
in-home movie theater, which provides another 
excellent reason to make this area accessible to 
the home snack bar—the kitchen (Fig. 2). 
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Fig. 1 Family room with space for television viewing. 
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Fig. 2 Family room with media wall. 





A fireplace is also integral to the family room 
layout. Although households seldom use the 
fireplace, this amenity is symbolically impor- 
tant, retaining at least a vestigial role as the true 
“hearth” and favorite place for intimate gather- 
ings. Surveys indicate that buyers would rather 
have the fireplace in the family room than in 
any other room in the house. 


' ee, 
ee 


In addition to the television/media wall and 
fireplace, the family room must also accommo- 
date group seating, within view of both media 
center and fireplace. Furnishing plans may 
include an L-shaped sectional couch or a sofa 
with two or three side chairs, and the layout 


should also allow room for a coffee table and 
side tables. 





Fig. 3 View of family room from kitchen and breaktast area. 
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Because of the activity in the community 
component, space flow between the three 
areas that form it is extremely important. Occu- 
pants of the conversation area should be able 
to view both the TV and the fireplace. They 
should also enjoy outdoor views and access, a5 
well as be able to converse with people in the 
kitchen or breakfast area (Fig. 3). 
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Fig. 1 Wall unit—access by male. (See Table 1.) 
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Fig. 3 Wall-mounted bar unit—access by male. 
(See Table 1.) 
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Fig. 2 Wall unit—access by female. (See 
Table 1.) 
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Fig. 4 Wall-mounted bar unit—access by female. 


(See Table 1.) 


Figures 1 to 4 illustrate the relay 
human dimension and accessibility 
high storage or furniture usually assoc) 
with living spaces. The configuration of th lateg 
niture is not intended as a realistic lustrer 
of any specific element of furniture, but a 
as a general representation of furniture ty er 
normally found in a living space, |n situation’ 
where the user is not a known entity, either 
terms of sex or body size, the body size tet, ) 
the smaller person should govern. In the ms 
the user is known, dimensions more 2pprone 
ate to that body size should be used Where 
practical. It should be noted that for each re 
two dimensions are shown on the drawing. In 
each case the lower figure is based on 5th per. 
centile body size data and the larger on 95yp 
percentile data. 


lONship of 
to low an 


TABLE 1 
st Eee ee 
Inches 
A 18-24 
B 48-58 
C 36-40 
D 46-52 
C 30-36 
F 72 
G 69 
H 42-50 
12-16 
J 18 
K 24-32 
L 39-42 
M 36-39 


EXERCISE AREAS 


Figures 1 and 2 show typical exercise equip- 
ment available on the market. Figure 1 typifies 
the classic exercise bicycle and shows some of 
the clearances required in a commercial instal- 
lation. Figure 2 is representative of the many 
weight-lifting devices currently in use. The front 
and side views indicate some of the overall 
dimensions as well as the relationship of the 
human body to the equipment. Dimensions and 
general configuration vary with model and 
manufacturer, but the information shown can 
be used for making preliminary design assump- 
tions. 
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TABLE 2 





Inches 


36-48 
58-76 
12-18 
12 
6-12 
4-10 
48-54 
9-14 
18-20 
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Fig. 1 Exercise bicycle. (See Table 1.) 
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Fig. 2 Wall-mounted latissimus power lift unit. (See Table 2.) 
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Figure 3 should be helpful in establishing 

} Fyre minimum center spacing for standing exercises 

ae ee in place. The drawing is not intended as a stan- 

B Female C Male dard, but rather as a base of reference for pre- 

liminary design assumptions. The nature of the 

particular exercise and the intensity of body 

movements involved should all be taken into 
consideration. 

Certain exercises require significant head 

room. Dance and similar activities, for example, 

require considerable clearance to avoid acci- 


| | | | | \ dents. Figure 4 shows only two such possibili- 
_ = Lm ties. There are, obviously, many vaiations. 
| —— ~~ ———— __ Tables 3 and 4 should provide the necessary 
a = data with which to establish clearances appro- 
priate to those variations. 
Arms Extended 
Parallel to Floor/ 
Palms Up 
: et 
eed ee 
TABLE 3 

Inches 
65-80 
_ 61-88 
31-37 
29-41 
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Fig. 3 Minimum exercise clearance requirements. (See Table 3.) D 
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Fig. 4 Dance and exercise practice rooms—ceiling height requirements. (See Table 4.) G — 
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Figure 5 indicates in side ana front view the 
clearances required by the human body while 
engaged in sit-up exercises. Although it is rec- 
ommended that in establishing clearances, the 
person of larger body size be used as a model, 
the ranges shown reflect small and large male 
and female data. The 5th and 95th percentile 
vertical grip reach measurements were used as 
the basis of the dimensions, with an allowance 
to compensate for the fact that the anthropo- 
metric measurement does not quite extend to 
the tip of the fingers. The authors suggest that 
even if the design is intended for a particular 
population of smaller body size, the larger mea- 
surements be used. The largest clearance 
required would be for the large male, and is 
shown as 91.5 in. 

Figure 6 provides the designer with the 
dimensional information necessary to establish 
basic spacing for an exercise class. 

Figure 7 shows the clearance required for 
push-up exercises. Stature would be the most 
useful anthropometric measurement to consider. 


TABLE 5 


es 


Inches 


80-91.5 
75-87 
65-74 
60-69 
32-37 
27-37 

33.2-38.0 
30.9-35.7 
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TABLE 6 





Inches 


58-68 
54-76 
29.7-35.0 
26.6-31.7 
6-12 
63-73 
61-67 
79-85 
73-79 
23-38 
10-16 
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Fig. 5 Sit-up floor exercise. (See Table 5.) 
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Fig.6 Basic spacing for exercise class. (See Table 6.) 
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Fig. 7 Space requirements tor basic push-up position. (See Table 6.) 
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Recommended Spacing for Exercise Rows 
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The sauna is essentially a thermal bath using 
dry heat, unlike the low heat and high humidity 
of the steam bath. Although there are many 
complete prefabricated models on the market, 
the heater units can be purchased separately. It 
is therefore relatively simple to custom design 
an individual installation. 

Figure 8 illustrates some of the critical dimen- 
sions involved. Two Possible ceiling heights are 
indicated. The alternate height will allow more 
comfortable access to the second tier bench, 
while the normal height will permit installation 
within the conventional 96-in ceiling limitations 
of most residential interior spaces. 

Figure 9 shows a section through a typical 
locker room. The restricted circulation zone 
shown at the right would require either the 
seated or the standing person to move out of 
the way to avoid body contact. The circulation 
zone at the left would allow more comfortable 
passage without body contact. 


TABLE 7 
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Fig. 8 Section through sauna room. (See Table 7.) 
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Fig.9 Locker room. (See Table 8. ) 
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Fig. 10 Anthropometrically contoured hydrotherapy pools. (See Table 9.) 
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Most hydrotherapy pools provide turbulent 
hot water massage. Some models, such as the 
ones shown in Fig. 10 have been anthropomet- 
rically contoured to provide proper support for 
the back, particularly in the lumbar region. The 
pools are manufactured in a variety of profiles 
to accommodate different body positions. The 
height of the pools is between 33 and 38 in. The 
lengths and widths vary with the model. 


TABLE 9 





Inches 


33-38 
9-12 
38-44 
13-16 
12-15 
11-14 
8-11 
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Space standards for indoor play areas for 
preschool children are presented in tables and 
illustrations. Any play area should provide fur- 
nishings and activity space. As distinguished 
from a playroom, a play center is an organized 
play space in a room used primarily for other 
purposes. When there are two or more play 
centers in a given house, the major play center 
is the one that permits moderately active play 
and a variety of activities; the minor center is 
one that permits quiet play only and a limited 
variety of activities. 

Usually only one play center can be provided 
in houses with no living center other than a 
bedroom-living room. In houses with one or 
two social rooms—such as living or dining 
room, den, or family room—a major play center 
and one or two minor centers can be incorpo- 
rated. In larger houses with more social rooms, 
one room can usually be used exclusively for 
play and minor play centers can be planned in 
other areas of the house. 

Location of centers will vary with the needs of 
the family as well as the plan of the house. For 
single or major play centers the living room in 





Fig. 1 


age devices, child’s table and chairs, or large play 
equipment. To permit free movement durin 
play, the width of the center should be not less 
than 3 ft 6 in. Play centers of 20 feet? are satisfac. 
tory as minor centers; those of 35 ft? are large 
enough for comfortable play for only one child. 


most homes is a suitable location; minor cen- 
ters can usually be incorporated in work and 
sleeping areas of the house. Location of play 
centers may be different in winter and summer. 

Only one-fourth of the floor space allocated to 
the play center should be occupied by toy stor- 


TABLE 1 Total Floor Space for Preschool Children’s Play by Number of Social Rooms in the House 


Floor space, ft? 








Number of social rooms in the house Minimum ; Moderate —_ Liberal 
None 7 35 50 ome 
One 35 50 70 
Two 70 99 
Three or Four 90 170% 
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TABLE 2 Suggested Size of Separate Play Areas by Location 


Floor space, ft? 


Location in house 














Minimum Moderate Liberal 
Bedroom-living room 35* 50 
Kitchen-utility area (including utility porches) 20' 35* 50 
Family social room (den or similar room) 20' 50 70 
Child’s bedroom 20' 50 70 
*Appropriate for one child. 
"Minor play center for one child. Smallest floor dimension should be not less than 3 ft 6 in. 
10'-o" — 10'-0" 
° 
: Toy Shelves : 
! 
| we § 
Chr] |” I 
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Mev tes water see step seeeeee es 1 
Doll 
Buggy | 


“rerreseeeee Minimum One Child 
======Minimum Two Children 
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5 .. 9 ue TABLE 3 Dimensions of Typical Play Equipment, Furniture, and Toys Requiring Floor Space 
Item Length, in Width, in Height, in 
See iciaeeom ‘ a ‘i ae a 





‘ oe ee oe ee we oe oe Plav e . - pieenideceiemeoes 
| > . ay equipment and furni 
ua ae Choir p nd furniture 
g 








Bulletin board 31% Ys 18 
Car 37 17 22 





Chalkboard (wall) 24 4 18 
36 ’ 24 
48 % 36 
72 4 48 
Chairs, straight 10% BY 10’ 
13 11 12’ 
12% 12% 14° 
Easel 18 18 36 
24 22 44% 
Record player 12 10 44 
Table 17 24 21 
18 24 21 
26% 26% 20% 
Tricycle 27% 20% 22 
31% 20% 28 
Wagon 34 15% 14 
Toys 
Barn 25 9 12 
Baking table 23% 13 32 
Doll furniture 
Bed 22% 12% 19 
24% 14% 23 
Buggy 25 15% 28% 
18 9 25 
Chair 24 12 28 
9% 8 10%* 
House 9 9 10% 
19% 9 15% 
Ironing table 27 10% 17 
Piano 30 8 23 
Piano bench 20 13% 22 
Railroad station 12 8 9% 
Service station 21 10 6% 
Trucks 26 15 8 
17 8% 8% 
21 5% T% 
22 6% T% 
32 9 15 


2 aaa 


*Height of chair seat. 
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Indoor recreational activities invariably require 
definite spaces for equipment and clearances for 
using it. Not all games occupy floor areas indi- 
cated as necessary for those diagramed on this 
page. But if interiors are planned to accommo- 
date large units of €quipment such as that 
required for table tennis, and provide necessary 


ows T 
0d i 
a 4ftOin 
~ to 
4ft6in 








Folded 


hm 
Oe saa 


[<< 5 ft 0 in 


Small 
table 


Fig. 1 
420 


“ 






playing clearances, spaces will be adequate for 


many other uses as well. 

Dimensions of game equipment and floor 
areas required for its use are both subject to 
variation. Sizes noted here are comfortable 


averages, not absolute minima. 


t T 
3 2 ft-6 in 


ft 6 in % 


1 3 ft-O in 
| 1 ft-4 in 
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3to4in 4 to6in 
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bridge table Folded chair 





Folded poker table 


Left: clearances for 
table tennis 

Right: same for pool or 
billiards. 


Standard table sizes 

are: 3 ft x 6 ft 
3ftGinx 7 ftOin, 
4ftOQinx 8 ftOin. 
4ftBinx BftGin, 
5ftOinx Qft2in, 
5 ft6inx 10 ft 2 in, 
6 ft 8inx 12 ft 8in 
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Clearances for playing poker 
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Figure 2 indicates side clearance require- 
ments for 8 table tennis installation within a 
residential environment: 48 in is the absolute 
minimum, while 72 in is preferred. Figure 3 
indicates the clearances required at either end 
of the table. In a close-up position, the player 
usually functions within 24 to 36 in of the edge 
of the table. An overall clearance between the 
edge of the table and the wall or nearest physi- 
cal obstruction—between 84 and 120 in—is 
suggested. The smaller figure should be 
regarded as an absolute minimum, and the 
larger figure as the preferred clearance. The lat- 
ter, however, may be difficult to provide in 
terms of the room size required. The extent of 
clearance is a function of the size of the players 
and the intensity and skill with which the game 
is played. What must be considered is not only 
the space required for low-key volleying but the 
space required, for example, to chase a strate- 
gically placed ball, return it, decelerate, and ulti- 
mately stop, all in enough time to avoid 
colliding into the wall at the rear or side of the 


playing area. 


TABLE 1 
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Fig. 2 Residential table tennis side clearance requirements. (See Table 1.) 
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Fig. 3 Residential table tennis requirements for end of table clearances. (See Table 1.) 
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Fig. 4 Billiard and pool table requirements. 











Figure 4 indicates the clearance required 
from the edge of a pool or billiard table to the 
wall or nearest physical obstruction, A Clear- 
ance of 60 to 72 in is suggested to allow the 
possibility for some circulation behind the 
active player. The activity zone shown applies 
for most shots. In some instances, due to the 
nature of the play, the stance of the player ang 
the length of the cue stick, there may be some 
intrusion into the circulation zone. 
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Fig. 2 Basement. 
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OUTDOOR LIVING SPACE —— a 


Space for living, dining, or just relaxing need . ° © : 
not be confined to the interior of a dwelling ; 

unit. Full advantage of outdoor living areas ® 

should be taken, especially where the climate . <. 
permits it for more than a few months of the ot 
year. By properly designing and integrating the ; 
indoor-outdoor areas, the entire living space | —_ _Rn&. rete. . a 
can be greatly enhanced at a minimum of cost. Tl 

The most common methods used are: 





Balcony Usually designed as an extension of 
an apartment unit in a high-rise building. In the 
past, most have been constructed for limited 
use and inadequately sheltered. Since the bal- 
cony is above the ground and in close proxim- 
ity to other balconies, privacy and protection 
are most essential. Also, because of the con- 
struction cost, balconies have tended to be min- 
imal in size. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Terrace Generally related to the extension of , 
the first floor at grade level of the living-dining | 
area. Because of the simplicity of the slab on ; | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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grade, terraces have tended to be more expan- 
sive than balconies. Terraces related to multi- 


purpose rooms or even bedrooms are not 
uncommon. 








Patios Patios are similar to terraces and 
always located on the lowest levels on grade. 


Enclosed porch The enclosed porch is not 
truly an outdoor space because it usually has a 
roof overhead and is partially enclosed. How- 
ever, it does serve as a transitional or in- 
between area of the indoors and the outdoors. 
All outdoor spaces should have ample space 
to function Properly, be adequately screened 
and sheltered for Privacy, and be functionally 
integrated with the adjacent living area. 
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Fig.2 Relationship of indoor and outdoor areas. 
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Fig. 3 Community space—outdoors and upstairs. Fig. 4 Private terrace. 
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Balconies and Patios 


1. Make the private outdoor space large 
enough to allow a range of family activities to 
occur there. 

a. Main balconies should be designed as 
an outdoor room (approximately 8 by 
12 ft). Balconies should be a minimum 
of 90 ft, tend to a square shape, and 
should be provided with some screen- 
ing for privacy. 

b. Patio (ground-level outdoor space) 
should, if possible, be between 400 and 
800 ft’; 400 ft? is a minimum require- 
ment. 

2. Shelter the private outdoor space against 
rain and wind; provide good drainage. On bal- 
conies, partial recessing helps. 

3. Orient the private outdoor space to receive 
sun at least part of the day. 

4. Planter boxes provide opportunities for 
personal expression and assist in reducing 
visual intrusion. 

5. Arrange and locate Private outdoor space 
to make it as private and as secure against 
intrusion as possible. 

In developments where all households are 
likely to be families with children the off-grade 
Private open space might overlook the central 
court or children’s play area, thus facilitating 
surveillance of children’s play. 
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Fig. 8 Plan of balcony. Fig.9 Section through balcony. 
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LAUNDRY 


cacilities should be provided for household 
jaundry needs. 

Where central laundry facilities are not pro- 
vided, each living unit should contain at least a 
laundry tray, Or a Combination sink and tray fix- 
ture, or the installation of water and waste pip- 
ing and space for a clothes-washing machine. 

Artificial light should be provided. Clothes 
dryers, where provided, should be adequately 
vented. 

The laundry facility may be located in the 
kitchen or family room, but its location in a util- 
ity room or bathroom is preferable in order to 
provide more noise control and improved sani- 
tation. 

Laundry space allowances: 

One laundry tray, 24-in frontage by 20 in 

One combination sink and tray, 42-in 
frontage by 21 in 

One clothes washer, 30-in frontage by 30 in 

One clothes dryer, 30-in frontage by 30 in 


CLOTHES-CARE CENTERS 


Second only to meal preparation in importance, 
in the average house, is the care of clothing and 
household linens. This care includes washing, 
drying, ironing, mending, and construction. 

It seems logical to combine the sewing center 
and laundry centers to make a complete 
clothes-care center. Such a center encourages 
mending in relation to laundry, as well as press- 
ing in relation to both sewing and laundry. The 
table used for laundry sorting and folding can 
double as a cutting surface. 

Figure 2 is an example of a clothes-care cen- 
ter that meets space requirements of both activ- 
ities. A free-standing ironing table (board) is 


easier to adapt to room arrangements than a 
built-in one. 
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Fig. 1a Laundry—showing routines. 
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Fig. 2 Floor plan of a clothes-care center. 
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LAUNDRY AREA 


Location 


Changes in laundry equipment, new develop- 
ments in fabrics, changes in standards of clean- 
liness, and available space all influence where 
the laundry center will be located. Other con- 
siderations are venting, noise, and possible 
breakdowns of the equipment. 

Some house plans will show a central loca- 
tion for the laundry; others require a location at 
the end of the house. While a central location 
reduces carrying laundry and lots of steps, this 
may be secondary to some other features of the 
house. See Figs. 3 and 4. 





Fig. 3 Floor plan of central laundry location. 


Bedroom 


There are very few hard and fast rules about 
where a laundry center should be located. 
Although many laundry areas are still located in 
the basement, some are moving upstairs into 
fashionable settings. A bathroom or bedroom 
area is ideal, since most dirty laundry accumu- 
lates in these locations. In warmer climates the 
laundry is often located in carports, patios, or 
breezeways. And locating the laundry in the 
kitchen makes it easy for everyone to help out 
with both laundry and kitchen ‘duties. 

In looking for the best laundry location, think 
in terms of saving time and energy. 


First-floor utility and/or mudroom A utility 
room, right off the kitchen, is an excellent loca- 


Service 


tion. It can share plumbing facilities with 
kitchen. Sewing and mending also Ree ei 
located here. This location for the laundry be 
eliminates stair climbing and allows for mec” 
ness. This area is usually adjacent to the kitche, 
so it is possible to supervise activities in b 
areas at the same time. mn 
Direct access to the outside is important jf 
the area is to serve as mudroom, cleanup ae 
or garden work area. If space permits, a dint 
can be used by children for washing up whe 
they come in from play. Muddy or dirty elas 
clothes can be changed here and left for lair 
dering. : 








Bedroom 


Entrance sess : 


Fig. 4 Floor plan of end laundry location. 


n Putting the laundry center in or near 
hen concentrates the location of two 
busy work areas of the home. Having the 
washel and dryer in or near the kitchen area 
5 in dovetailing household tasks. Also, 
lines are close and there is water 
for diluting laundry products and pre- 
treating. if necessary. If a wall or corner of the 
kitchen is used for the laundry center, some 
e of partition oF peninsula should separate 
the laundry and food preparation areas for san- 
itation reasons. The laundry area needs its own 
work space and storage. 
if you plan to dry laundry outside, convenient 
access to the outside is important. 


Kitche 
the kite 


jymbing 
available 


pedroom/bath area The bathroom is a logical 
accumulation point for soiled clothing and 
linens, plumbing lines are close and the exist- 
ing sink can be used for diluting laundry prod- 
ucts and for any pretreating that might be 
necessary. In addition, the floor, wall and 


ie Bi 
Foe ae 


Loa» 


G4 he 





Fig.6 Bedroom/bath. 


counter surfaces are the same type as recom- 
mended for a laundry—moisture-resistant, 
durable and easy to clean. 

If space is available in an older home or can 
be planned into e new or remodeled home, the 
bedroom hallway is an excellent location. It’s at 
the hub of the bedrooms and bath where most 
laundry is collected and bathroom plumbing is 
nearby. The hallway itself can provide the floor 
space needed for working in the center. Pass- 
through storage directly to the rooms behind 
the laundry center is quite feasible. 

The laundry center could be in a corner of a 
bedroom or along one wall that backs up to a 
bathroom. This permits utilization of existing 
plumbing, thus, cutting down appliance instal- 
lation costs. A spare bedroom could be turned 
into a combination laundry-sewing-hobby and 
general-activity room. The area can be attrac- 
tively hidden from view with sliding or folding 
doors that blend with the room decor. 

But laundry equipment does not operate 
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silently; so you may not want it next to your 
bedrooms. A separate room Is highly desirable, 
especially if you develop a complete clothes- 
care center. 


Basement Because of less demand on base- 
ment space, the laundry center is frequently 
placed there. Other advantages are the removal 
of the noise from the rest of the house and 
proximity to the source of the hot-water supply 
and other plumbing lines. 

However, a basement location for a laundry 
center is not recommended, unless no other 
choice is feasible. Studies show that an upstairs 
location can reduce footsteps by as much as 
one-half. Carrying heavy loads up and down 
stairs adds to the inconvenience. Also, it is diffi- 
cult to combine laundering with other house- 
hold activities. 

For a basement location, a clothes chute from 
the upper floors helps eliminate the extra labor 
of carrying the clothes. 
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m laundry center This room < 

t surroundings for 
rovides pleasan a 
vind facilities | because of the other atin 
oak place here. it often has 4 wall or pee: 
ta can be utilized for a laundry cabbie aie 
sould serve a dual-purpose for both the lat pal 
; work and entertainment purposes. steeple: 

he house, yO 
the floor plan of t 

conte mind these disadvantages of a family 
mes rting the laundry from 


room laundry: transpo 
the point of accumulation to the laundry center 
may involve considerable walking and one or 


more flights of steps, and plumbing lines may 
not be readily available. On the other hand, a 
family room might make the task more pleasant 
and encourage some volunteer help. 


Patio, breezeway, Carport, or garage = In warm 
climates, one of these locations may be your 
best choice for a laundry center, particularly if 
it's located near the bedroom/bath or kitchen 
areas of the home. 

Keep in mind that a laundry center needs hot 
and cold water lines, a drain, electricity and, 
with a gas dryer, a gas connection. 


Family roo 


Other A hall, closet, or pantry location usually 
is not satisfactory, because available space is 
not adequate to develop a complete and effi- 
cient laundry center. 


Space Requirements 


An efficient laundry area should accommodate 
the following related activities for clothing and 
soiled linens: 
Collection and storage 
Sorting 
Pretreating 
Hand laundry 
Machine washing 
Drip drying 
Machine drying 
Folding and sprinkling clothes 
ironing 
Temporary storage for cleaned and ironed 
clothes 
Preparation area needs: sink, sorting table 
or area, containers for dirty clothes and storage 
area for supplies and equipment used in pre- 
treating. 
Sorting may be done on a table or counter at 
@ comfortabie height. A counter 6 ft long will 
provide adequate space to sort a 32-lb wash 
(Fig. 9). Three to six bins, baskets, or boxes can 
also provide a convenient way of sorting 
clothes as they accumulate. 


Counter For 
Sorting And 
Folding 





eon 


Fig. 9 6- by 6-ft desirable space for sorti 
folding clothes. ng and 
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Fig. 7 Family room. 
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Fig. 8 Patio, eee Carport, or garage. 
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Fig. 10 Nonautomatic washer and rinse tubs. 





Machine washing area needs Washer, deter- 
gent, storage, water conditioners, fabric soften- 
ers, bleaches, and measurers. 

The type of washer determines the space 
requirement of this area. Automatic washers 
may vary from 24 to 30 in in width. An area 
approximately 8 by 8 ft is needed for an effi- 
cient arrangement of a nonautomatic washer 
and rinse tubs and space for the worker to 
move around (Fig. 10). The location of drain 
openings and agitator controls influences the 
actual arrangement. 

Top-opening washers require space above 
them for opening the door and loading clothes. 
Front-opening washers require space for the 
door to open, and for the worker to bend. About 
36 in should be available in front of the washer. 


lf there is @ passageway behind the worker, 
then 24 in more is desirable. 


Drying area needs Dryer, folding table, rods 
for hanging, laundry cart, clothes line, clothes 
pins. 

Dryers are 24 to 30 in wide. If space is limited, 
stack models and the combination washer- 
dryer are available. Provide a minimum of 42 in 
in front of the dryer to work without being 
cramped. 

For convenience in handling laundry, place 
the dryer adjacent to the washer, either side by 
side (Fig. 12) or at right angles with the doors 
opening away from each other (Fig. 13). Place 
the dryer where it can be easily vented. 

Space is needed for hanging no-iron gar- 
ments as they are removed from the dryer. 

Table space of 36 by 60 in is also needed for 
folding laundry (Fig. 9). 


lroning area needs Ironing board, iron, facili- 
ties for stacking and hanging clothes, dampen- 
ing equipment, and pressed clothes, and 
storage for spray starch, fabric finishes, etc. 

To provide adequate space for using an iron- 
ing board, approximately 4 ft 9 in by 6 ft of floor 
space is needed. Thirty inches is needed on the 
working side of the board, 6 in on the other 
side, and 18 in at the point of the board (Fig. 14). 

Containers for ironed and unironed clothing 
should be within easy reach of the worker. 


Arrangement 


The arrangement of equipment, work surfaces, 
and storage areas should permit the worker to 
progress in a logical sequence. This will reduce 
the time and energy necessary to perform the 
tasks. Consider elevating a _ front-opening 


washer or dryer, or combination, 1 ft to allow 
easier use. 


Wall Cabinets 
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Fig. 12 Side-by-side washer-dryer location. 





Fig. 13 Right-angle washer-dryer location. 
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Fig. 14 ironing space requirements. 
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LAUNDRY ACTIVITIES 


Home laundry includes the processes from 
sorting through ironing of clothes and house- 
hold linens, including pretreating, washing, 
drying, and sprinkling. 


General Planning Suggestions 


1. It is desirable to plan space for specific 
laundry processes. 

2. Moistureproof surfaces are needed for 
pretreating and sprinkling of clothes. 

3. Drying areas should be accessible for use 
under all climatic conditions. 

4. To control moisture in the room, some 
types of dryers should be located to permit 
venting to the outside of the house. 

5. Adequate storage for washing equipment 
and supplies should be located near the place 
of first use. 

6. Facilities for hanging drip-dry garments 
after washing should be provided. 

7. In locating the washing equipment consid- 
eration should be given to convenience of inter- 
related household activities, distances from the 








Washer 






'|-. Work area 


Fig. 15a Angle arrangement. 


TABLE 1 Space Re 


quirements for Wasber-Dryer Arrangements 


Type and size of equipment Auxiliary equipment Work area Width Dep 
Stacked arrangement: washer, Basket, 19-in 43 x 37 43 —= a 
31 x 26 in; dryer, 31 x 26 in diameter 
Angle arrangement: washer, 26 Basket, 19-in 36 x 59 62 - 
x 26; dryer, 31 x 26 in diameter 
Straight-line arrangement: Basket, 19-in 36 x 66 62 " 
washer, 26 x 26 in; dryer, 31 x 26 in diameter 
source of soiled clothes and the drying areas, Counter space is provided for sorting a 
and the isolation of clutter. folding three washer loads of clothes. The 


Figure 17 illustrates arrangements of laundry 
equipment. Space needed by a single worker in 
front of equipment or between equipment 
placed opposite is indicated. Overall dimen- 
sions of areas will vary with type and size of 
equipment selected. No allowance has been 
made between the back of equipment and the 
wall for electrical, plumbing, and dryer vent 
connections. The space required will depend on 
the type of installation used. 


6 2” 


space under the counters has been USEd for 
bins, one for soiled clothing and the Other for 
dry, clean articles that require further treatment 
before use or storage. Additional counter space 
can be provided by the tops of the dryer ang 
washer, depending upon the type selected. 

A tall storage cabinet for laundry supplies is 
shown in each arrangement. In this cabinet, an 
ironing board, iron, mops, and buckets (needed 
for cleaning the laundry area) may also be stored. 





Fig. 155 Conventional arrangement. 


lroning Board 


Hanging 
bar 





Fig. 16 Arrangement of ironing equipment based on flow of work. 
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TABLE? Space Requirements for Ironing at an Ironing TABLE 3 Counter Requirements for Laundry Activities TABLE 4 Key to Units In Fig. 17 
= aa FT ia Counter width,” in Approx. Approx. 
Adequate a ated’ Lb ; Symbol Unit Width, in Depth,” in 
di Ctivity imite ibera —— a 
— ok. kad a W Washer 30 27 
Measurement Depth Length Sorting soiled clothing loads 24 46 D Dryer 30 27 
: x Aiell Folding clean, dry articles 20 30 T Tub 20 26 
Clearance for working ae =f 
At front of board 32 *Counter depth of 25 in. St. Storage 24 
At back of board 8 S.C. Soiled clothes 25 25 
At tapered end of board 18 C.Cl. Clean clothes 21 25 
Area *Depth, front to back. 
Standard ironing board 15 54 





Board plus working space 





Fig. 17a One wall. 





Fig. 17b Lshap.d. Fig. 17c Parallel wall. 





Fig. 17d U shaped. 
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ELEMENTS OF A LAUNDRY CENTER 


When laying out the floor plan, consider each 
step in the laundering process and eliminate all 
unnecessary motions. Try to arrange equip- 
ment, as nearly as possible, in the order that the 
laundry steps are performed. 

Each of these steps requires some kind of 
facility—either storage or work space—and the 
more of these facilities you can factor into your 
laundry center, the more efficient it will be. 


Storage for Accumulated Laundry 


If at all possible, storage for soiled laundry 
should consist of several smaller containers, 
rather than one large hamper. If clothing is 
sorted as it accumulates and is put with other 
items that will be laundered in the same man- 
ner, you don't have to re-sort every time you 
want to wash a load of clothes. Family mem- 
bers can help by dropping their laundry into the 
appropriate containers. 

Soiled laundry should be sorted by color, 
degree of soil, and construction or type of fabric. 
The number of containers needed for adequate 
presorted storage depends upon the type of 
laundry that accumulates. The loads described 
below offer guidelines for proper sorting. 

1. White household linens, underwear, shirts, 
handkerchiefs, towels, and similar cottons. 
(White nylons should be washed separately 
because they pick up color from other fabrics.) 

2. Light colored dresses, blouses, sportswear, 
children’s clothes, and light colored items of the 
type listed in 1 above. 

3. Bright and deep colored garments and 
household items for which color retention is the 
most important factor. 

4. Knits, acrylics, polyesters, nylons, and gar- 
ments labeled permanent press. 

5. Delicately constructed garments, lace- 
trimmed articles, lingerie, and articles made 
from sheer fabrics. 


Transportation of the Laundry 


Be sure to include some method of moving the 
clothes from one part of the house to another, 
such as a clothes chute, if laundry must go from 
one floor of the home to another, or some type 
of rolling cart. Some laundry carts provide com- 





partments for presorting, as well as transporta- 
tion of soiled laundry. 


Storage for Laundry Products 


How much and what type of storage you need 
depends upon the variety of laundry supplies 
that you use and the size of packages you pur- 
chase. In addition to detergents or soaps, 
bleaches, fabric softener, and other regularly 
used laundry products, it is a good idea to plan 
for the storage of stain-removal supplies or 
special pretreatment products. 

Overhead storage is preferable because it 
eliminates stooping and is best for keeping 
supplies out of the reach of small children. 


Counter Workspace 


You will need counter workspace for activities 
that are preliminary to the actual laundering 
process: sorting the load (if not already sorted), 
examining garments for any that need special 
attention before laundering, space for remov- 
ing spots and stains, mending small rips or 
tears, or pretreating garments with areas of 
heavy soil. If you have no other choice, you can 
use the tops of the appliances as a work area. 

For folding and sorting freshly dried items, 
you can use the same workspace discussed ear- 
lier for treating garments before laundering. 

If it is not always convenient to return clean, 
folded clothes and linens immediately to the 
places where they are stored, a simple shelf 
arrangement over the washer and dryer could 
be used for the temporary storage of clean 
clothes. In a more elaborate laundry room, sep- 
arate bins or cupboards could be used for this 
purpose. One practical idea is to equip a cabinet 
or cupboard with removable bins or trays, each 
one labeled with a family member's name. 
Clothes are sorted accordingly. Family mem- 
bers are then responsible for returning their 
clothes to their own rooms. 

If you have space, it is a convenience to have 
a small sink in the laundry for dilution of laun- 
dry aids and for spot and stain removal or other 
pretreating, if needed. The need for such a sink 
is minimized if you select a washer with up-to- 
date features, such as a Prewash or soak cycle, 
bleach dispenser, and fabric softener dispenser, 


Hanging Area 


As soon as the dryer stops, articles Should be 
removed and folded or hung’ on hangers 
promptly. This is especially important with 
nylon, acrylic, polyester fabrics, and garments 
with a permanent press finish that will become 
wrinkled if allowed to remain in the bottom of 
the dryer drum after tumbling stops. 

To get maximum benefit from the Many gar. 
ments that shed their wrinkles in the dryer, yoy 
will want to provide a place to hang permanent 
press and other no-iron garments as they are 
removed from the dryer. Space Permitting, a 
full-length hanging closet is ideal. If a separate 
closet is not feasible, a portable garment rack, 
clothes pole, extension rod, or even a wall hook 
will suffice. 


Space for Ironing 


Depending upon the wardrobe and upon laun- 
dering procedures, it may not be necessary for 
you to allow space for this activity. 

Permanent press and other no-iron garments 
may, by now, have reduced the ironing load to 
a few occasional items. Still, when ironing is 
required, it is generally most convenient to pro- 
vide for this activity in the laundry center. 

For an ironing area in the laundry center, plan 
on space at least 5 ft 10 in wide and 4 ft 3 in 
deep to accommodate an ironing board, chair, 
and laundry cart or basket. 


Space to Mend and Sew 


Small holes or openings in garment seams 
should be mended before laundering to keep 
them from getting bigger. A small sewing box, 
with the necessary thread, needles, and scis- 
sors should be kept on a shelf or in a drawer in 
the laundry center. 

If you do a lot of sewing, however, it makes 
sense to incorporate this activity into the laun- 
dry center. In addition to the sewing machine, 
you'll want a pattern file, a large flat surface that 
can be used as a cutting table, and drawers, 
shelves, or bins for garments being constructed 
or fabrics waiting to be cut. The hanging closet 
can be used for partially constructed garments 
and the ironing equipment will be close at hand 
for pressing during construction. 


o> 


(< 
L 


Fig. 18 Washer dimensions. A = 


42 to 44 in; B = 24 to 30 in; C = 25 
to 27 in. 





Fig. 20 Typical stacked units. 
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Fig. 19 Dryer dimensions. A= 42 to 44 in; B = 27 to 31 
in; C = 25 to 27 in; D = 26 to 28 in. 
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TABLE 5 
Processes Equipment a —_ Supplies | — 


Collection of soiled linens Laundry bags for each person in his or her room. 
Bring clothes from place of soiling to place of 


Hampers in the hall, the bathroom, in or near the 








weetung: kitchen. 
Chutes from bedroom areas to laundry areas on 
lower levels. 
Built-in bins in the bathroom, utility room, or 
halls. 
Sorting 


Sort into loads according to white, colorfast 
and noncolorfast, heat sensitive fabrics, slight 
or heavy soil. 


Pretreating 
Stain removal. Wash out water soluble stains 
with clean hot or cold water. Use chemical sol- 
vents for other stains. Treat much soiled parts 
with concentrated soap or syndets. 


Mending 
Darn, patch, repair seams of anything needing 
it, except unpleasantly soiled clothing. 


Washing 
Wash in washer and treat as required during 
last rinse. 


Drying 
With a dryer. Place directly into dryer, if adja- 
cent space is available. Hang up wash-and- 
wear clothes and shape as soon as from the 
oryer. 
By line hanging. Remove to drying yard or 
indoor hanging space. Hang. Remove from line 
and fold. 


Drip-dry. Some garments cannot be satisfacto- 
rily dried in dryer, or spun dry. They should be 
line hung. 


Sprinkling and folding 
Lay clothes on a work surface. Sprinkle. Fold 
and set away to cure. Many clothes require no 
sprinkling, and may be ironed slightly darnp 
from the line or dryer. Others require no iron- 


ing. 


Ironing 
Ironing set up near the dryer for touchups of 
wash-and-wears, In other areas a setup for 
standing or sitting to iron other garments is 
needed. Shake and smooth out, iron. Hang gar- 
ments to air after ironing. Fold linens to conve- 
nient size for storage and use. 


Store 


Built-in bins provide presorting. A size 13 by 12 
by 22 will accommodate a typical load.* 

Work counter 6 ft by 2 ft 6 in adequate for 32 
pounds of laundry.' This amount of clothes 
equals four loads. 


A file of hang tags from garments giving washing 


instructions. 


Work counter with moisture proof finish 20 by 
60 in. 


Tops of washer and dryer may be a part of this. 
A small sink is desirable. 

Storage space in wall cabinets. 

Tea kettle and heating unit. 


Needles, scissors, sewing machine. 
Ironing board and iron. 


Hot and cold water supply. 
Automatic washer with outlet to sewerline, or 


Wringer or nonautomatic washer, 2 to 3 portable 
tubs, or 2 stationary tubs. 


Sticks for lifting hot clothes, or combination 
washer-dryer. 


Clothes dryer set to the right of the automatic 
washer, or stacked over the washer. Hangers and 
hooks near the dryer. 


Clothes basket. 

Laundry cart. 

Clothes line 124 ft long. 

Floor drain, laundry sink, with rod over it. 


Work surface, may be the top to washer or dryer. 
Source of water. 

Sprinkler bottle, or brush and small pan. 

Plastic bag. 

Clothes basket. 


Dry and steam irons, sleeve board. 


Ironing board adjustable from 23 to 39 in high, or 
ironer. 


Hanging racks. 
Work surface. 
Clothes basket at suitable height. 


*Bernice Strawn, “New Laundry Layout,” New Homes Guide, Vol. 46 (Surnmer, Fall, 1961), p. 121. 


'Cecile Sinden, and Kathleen Johnston, Space for Home Laundering (Agricultural Experiment Station, Bull 


Home Economics, Research Publication No. 162 [Pennsylvania State University, 1959)), p. 7, 
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Dry cleaning fluid. 

Bleaches. 

Soap or synthetic detergents. 
Scouring powder. 


Threads of suitable colors, iron-on patches. 


Water softener. 

Soaps or synthetic detergents. 
Starches. 

Clothes softeners. 

Bluing. 


Clothes pins. 

Pan. 

Clothes hangers. 

Pant stretchers, hose stretchers. 


Paraffin, 
Distilled water. 
Sponge. 


etin No, 658; Pennsylvania State University, College of 


General Planning Suggestions 


1, An area especially planned for sewing, 
convenient to other activity areas, is desirable. 


TABLE 1 Dimensions of Area for Layout and Cutting Garments 


Elements of the Dwelling Unit 
HOME SEWING CENTERS 


Dimensions, in 


























2. Most houses need storage space for ___ Measurement _ _ Minimum _ —— 
sewing materials and equipment. The amount Working surface 
and kind of storage required varies according to Length 56 V2 
the quantity and frequency of sewing. Width 
3. A minimum sewing area should include Table, free-standing “ = 
the machine, auxiliary work surfaces, a chair Table obstructed on one side .28 32 
that permits freedom of motion, and storage Height Shaan eae! sik cal 
arrangements. The work surface for layout and Clearance for worker 18 24 
cutting may be outside the area for sewing 
machine operations and serve multiple pur- 
oses. 
: 4. Consideration should be given to work TABLE 2 Dimensions of Fitting Space 
surfaces at comfortable heights for the varying Use of space Minimum Adequate 
activities of sewing. Viewing inn -— = 
5. Lighting should be adequate for the activity. aikect aifuaceione in 
Width 16 18 
Length 42 60 
Top to floor 70 72 
Clearance in front of mirror, ft 
Width 3 4 
Length 6-8 10 
Clearance while fitting self, ft 6x4 
Clearance while being fitted, ft 84x 4 
Fitting garment on dress form, ft 5x4 7x6 













i 






















| Paes lilt 25” 
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Fig. 1a Mean heights and clearances for sewing 
machine use. 
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| 
Sewing machine 






y, 
Marin yy 





Waste basket 


Work surface 
and/or storage 


lroning board 


Fig. 10 Arrangement of sewing equipment based 
on flow of work. 





Fig. 1¢ Sewing room. 
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1) the height of 


(elbow height) 
ble muscular 







For standing work height (Fig. 
the elbows above the floor 
should be considered. If considera 
force is required, the distance from the elbow to 
the top of the bench should be clearly greater. If 
minimal physical force is involved, a distance 
between the elbow and the bench top of 
between 3.5-and 6 in should be adequate. For 
preliminary design assumptions, a height of 34 
to 36 in would be reasonable. 
In regard to bench heights for seated work 
(Fig. 2), 24 to 29 in can be used for preliminary 
design assumptions. The limitations of human 
reach must also be taken into account in locat- 
ing overhead tool storage. 
Figure 3 indicates some of the critical dimen- 
sions related to an arts and crafts center for 
children ranging in age from 6 to 11 years. The 
critical anthropometric consideration is in mak- 
ing the design responsive to the body siz 
the child as well as the adult. A teacher forced 
to bend to the surface of tables scaled down to 
the body size of a child would suffer fatigue and 
backache in a short time. Adjustability in both 
chair and table, however, can reconcile the 
needs of differing requirements. 


Light 
Fixture 
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Fig. 1 High workbench. (See Table 1.) Fig. 2 Low workbench. (See Table 1.) 
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Fig. 3 Child's art and craft center. (See Table 1.) 
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WORK AND CRAFTS CENTERS 
Most artists have individual preferences A 
regarding the arrangement of their particular Seooceoceoeceoooe sooo eoecescsessssessesc2° 
studio or workplace. In regard to human dimen- 
sion and the artist's interface with his or her B : 
space, the factors to consider also Vary greatly. aaa aie eemaamieiaaae a: |) aaa 


Techniques, media, style, and process all 
impact on the anthropometric requirements. ee 
Figure 4 therefore, should not be takentooliter- #8 © 5 8: Aas 
ally. It is not intended to illustrate in detail a 
specific plan that will necessarily be responsive 
to the personal needs of all artists. It is intended 
simply to illustrate some of the components of 
the space. The anthropometric considerations 
involved must be examined with respect to the 
individual artist and the specific activities 
involved. | 
There are, however, some basic considera- 
tions that apply in most situations. Vertical | 







Utility | 
Table | 


Ww 2 
— 
S 






D ‘\\ 


Cos eeecoooddo00 


G 






= 


Line of 


reach from a standing and sitting position is Or Obstru 


helpful in locating shelving for art supplies. 
Side and forward arm reach measurements can 
be useful in locating various components of the 
space, relative to each other and the artist, in 
the most efficient manner possible. The eye 
height of a seated and standing person can be 
used to determine the location of visual dis- 
plays and reference materials above the floor. 
Elbow height can be extremely helpful in estab- ary J 

lishing the height of a utility table. The text [or Obstruction Activity Zone YA _| 
related to workbenches on the preceding page ——_ ED Ge a aa ea —|_ — =— 


is also applicable to the artist's utility or prep 
table. E F Cc 
ooooonec 


= | 


= 


FE 





: 


Fig. 4 Painting facilities. (See Table 2.) 
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TABLE 2 0 
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Fig.5 Vertical view of painting facilities. (See Table 2.) 
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FOOT EXTENSION 
UNDER DESK 


SITTING SPACE 





SPACE TO USE DESK 
SPACE TO USE FILE — 30” SPACE TO USE 
+—— TYPEWRITER TABLE 


TYPEWRITER 
TABLE 


Parallel arrangement of office equipment 





Fig. 1 








9’. 4” 








Pare TYPEWRITER 
TABLE 


SPACE TO USE TYPEWRITER TABLE 


60” x 30” 







DESK 





30” 





SPACE TO USE DESK 





* 
0] 
| | SITTING SPACE 
> SPACE TO USE FILE 
4 | —1_ 
—_ ~ WALKING PAST person seated at desk (24” — 22”) 
One-wall arrangement of office equipment 
Fig. 3 


The combined sitting/work zone shown in Fig. 4 
permits the male or female user to rotate 180° 
for ease Of access to a lateral file drawer in the 
rear. If the minimum clearance shown is not 
met, access to the file drawer is inhibited, and 
more awkward body motions or positions for 
file access are required. A minimum overall 
dimension to accommodate such a workstation 
should not be less than Q6 in. 

In addition to providing appropriate clear- 
ance for seat rotation and access to files, it is 
important to consider the circulation zone 
requirement for passage behind the seat at the 
typical workstation (see Fig. 5). The edge of this 
zone should take into account the movement of 
the chair within the chair clearance zone to 
avoid obstruction of any people circulating 
behind it. Minimal recommended clearance to 
allow for that circulation is predicated upon the 
maximum clothed body breadth of the larger 
user. Accordingly, this minimum dimension, 
allowing for the circulation of only one person, 
should not be less than 30 in. Based upon this 
minimum dimension and allowing for the 
requirements of the worktask and chair clear- 
ance zones, the overall distance from the front 
of the worksurface to the line of wall or obstruc- 
tion should fall between 94 and 114 in. 


TABLE 1 





Inches 


96-128 
30-36 
48-68 
18-22 
18-24 
30-44 
29-30 
28-30 

90-102 

30 
12 

7.5 min. 

15-18 
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Fig. 4 Workstation with back lateral file storage. (See Table 1.) 
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Fig. 5 Clearance and circulation zone behind workstation seat. (See Table 1.) 
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Fig.6 Typing return and desk—male user. (See Table 2.) 
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Fig. 7 Typing return and desk—female user. (See Table 2.) 
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Fig. 8 Basic U-shaped workstation. (See Table 3.) 
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The two elevations in Figs. 6 and 7 ilty 
the major anthropometric considerations * 
the seated male and female user at both w, for 
station and typing return. What shoula 
noted is the seat height of the chair (a funct; 
of popliteal height) and its relationship t 1." 
specific task. When the worksurface is ee 
to accommodate a specialized function, = = 
the case of the typing return, specia| attent in 
must be given to the requirements for thee 
clearance. Most standard office typing iste 
have been geared to the anthropometrie 
requirements of the female user. The Poplitea| 
height and thigh clearance requirements of the 
larger male user may not be readily met. 

The plan in Fig. 8 shows the typical worksta- 
tion expanded into the basic U-shaped configy. 
ration. The work/activity zone dimension range 
is shown as 46 to 58 in; additional space jg 
needed to allow for drawer extension of the lat. 
eral file. Not only does it provide more storage, 
the lateral file unit is generally the same height 
as that of the worksurface and is often utilizeg 
as a supplementary worksurface. The distance 
between this unit and that of the primary work- 
surface must be sufficient to allow for move- 
ment and rotation of the chair. 


TABLE 2 
Inches 


26-27 
14-20 
7.5 min. 
29-30 
7 min. 
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TABLE 3 





Inches 


18-24 
46-58 
30-36 
42-50 
18-22 
60-72 
76-94 
94-118 
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Fig.9 Clearance between drafting tables. (See Table 4.) 
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Fig. 10 Drafting cubicle. (See Table 4.) 
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Workplaces for drafting and related types of 
activities for general group use or instructional 
purposes can be arranged on the basis of indi- 
vidual drafting tables, as shown in Fig. 9, or aS 
cubicles or workstations, as indicated in Fig. 10. 
Figure 9 shows the clearances involved 
between tables as well as the clearances neces- 
sary for proper interface between the seated 
and standing person and the table. A table 
height of 36 in, as opposed to regular desk 
height, will permit use of the table from both a 
seated and a standing position. Proper mini- 
mum clearance between the top of the seat sur- 
face and the underside of the table, as shown, is 
essential. An adjustable stool can be extremely 
helpful in compensating for variability in body 
size. Provisions for a footrest are also a critical 
consideration. Because of the height of the 
table, the distance of the seat above the floor 
will invariably be higher than normal and 
exceed the popliteal height of most, if not all, 
intended users. This will cause the feet to dan- 
gle above the floor, resulting not only in a lack 
of proper body stability but pressure on the 
underside of the thigh just behind the knee. 
This pressure will cause irritation of the tissue 
involved and impede blood circulation, result- 
ing in considerable discomfort. The lack of 
body stability will require compensatory mus- 
cular force to maintain equilibrium, resulting in 
additional discomfort and pain. 





TABLE 4 
iim 
Inches 

A 108-120 
B 36 
C 36-48 
D 21-27.5 
E 7.5 

F 48-60 
G 36-60 
H 30 

| 12 

J 54-60 
K 27-30 
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Requirement 


Sufficient closets and storage space should be 

provided for living and housekeeping within “ 
each living unit. All closets and storage spaces 
should be appropriately located in relation to 
their principal uses. 
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Fig. 1 


Criterion 


Bedroom closets Each bedroom should have 
at least one closet for clothes hanging and stor- 
age which meets or exceeds the fol 
Depth: 2 ft, clear 
Length: Primary bedroom, 5 lin ft, clear 
Double secondary bedroom, 5 lin ft, clear 
Single secondary bedroom, 3 lin ft, clear 
Each bedroom closet should have a shelf and 
hanging pole. 


owing: 


Coat closet Each living unit should have an 


appropriately sized coat closet near the 
entrance of the unit. 


Linen closet Provide a suitable linen closet for 
each living unit which is accessible to the bed- 
room erea. Shelves should be provided but 
drawers may be substituted for a portion of the 
shelf space. 


General storage Usable general storage space 
should be provided for each living unit in at 
least the following amounts: 
1. Storage located entirely within the living 
unit: 
Zero and one bedroom, 80 ft? 
Two bedroom, 112 fe 
Three bedroom, 144 ft? 
Four bedroom, 176 ft 
2. Where at least a minimum of one-third of 
the storage space is located within the unit, pro- 
vide the following total storage: 
Zero and one bedroom, 120 ft? 
Two bedroom, 168 ft® 
Three bedroom, 216 ft® 
Four bedroom, 264 ft® 


2-0 7 OF 


Fig. 2 


Interior general storage may be located in 
bedroom closets when these closets are larger 
than the required space, 

3. Ground storage space should provide for 
such items as mowers, prams, and ladders. 


Commentary 


1. In bedrooms, the placement of the closet 
so that it is next to the door into the bedroom 
minimizes the use of valuable wall space for 
furniture. 

2. Closets should be used between bed- 
rooms and the living-working zones, and 
between individual bedrooms wherever possi- 
ble, to enhance privacy. 


Unit Storage 


The square footage provided for storage may 
meet a minimum standard, but if it is broken up 
into areas too small for storing large pieces of 
equipment, or located inappropriately, storage 
may still be considered inadequate by users. 

Households with children require a greater 
amount and variety of space for storage. Infants 
and young children introduce a considerable 
amount of bulky equipment such as cribs, 
bathinettes, strollers, and wheeltoys into the 
household. These items have to be stored close 
to the areas where they are used if full conve- 
nience and utility are to be realized. 

Locate storage space so that items are near 
the activity area where they are used. 

Children’s bedrooms should have storage for 
clothes and toys. 


PLAX 
Fig. 3 Revolving hanger storage. 
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TABLE 1 Minimum Storage Allowance 


Minimum storage, 


Dwelling type net ft? 

Two: to three-person, 

two-bedroom 35 
Four-person, two- and 

three-bedroom 45 
Five-person, three- and 

four-bedroom 55 
Six-person, three- and 

four-bedroom 65 


—————————————————— ——————— ——— — 


Secure communal storage for bicycles 
should be provided within easy access of the 
dwelling (i.e., at grade). 

The storage areas in Table 1 have been found 
to be very minimal. Occupants of three-bed- 
room units identified a need for more square 
feet of storage distributed between entry, 10 ft’; 
living, 6 ft?; kitchen, 54 ft?; master bedroom, 12 
ft?; child’s room, 8 ft?; at grade (bicycles, etc.), 
18 ft?. 

Dimensions indicate minimum practical 
clearances for the storage of articles, com- 
monly used, not their actual sizes. Diagrams 
and dimensions refer primarily to storage 
requirements of adults and require adjustment 
for children. Articles stored on shelves higher 
than 6 ft 8 in are difficult to reach and should be 
considered in dead storage. Similarly, 2 ft 6 in is 
the usual limit of human reach; shelves are in 
most cases inconvenient if they are deeper than 
1 ft 3 in. 





Fig. 4 Coat closet for children and adults. 
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Garments and Location of Rod with respect to Wall! and Floor 


Rods take care of practically all clothing on TABLE 2. Rod Allowance for 
a 
Space Desirable minimum Minimum ano 
$s 


hangers. Usually this will include all dresses, 





except those for infants, all skirts, blouses, sllowance __ distance from wall frcenih 
trousers, and coats. Table 2 shows the space to Gernents on rod, in to rod center, in neal 00F to 
allow on the rod for different types of garments. = : =_— a ene dati in 
This table also shows how much space to allow Adults’ 
from wall to rod and from floor to rod, depend- Skirts 2 12 45 
ing on the width and length of garments hang- Jackets 3 12 45 
ing from it. If there is a shelf above the rod, a Shirts 1% 12 Pia 
minimum of 2% in should be allowed between Suits 2 12 45 
the top of the rod and the bottom of the shelf. Trousers 3 12 45 
Dresses 1% 12 63 
Overcoats 4 12 63 
Coats with fur collar 3-6 12 63 
Coats without fur collar 2-5 12 63 
Evening gowns 2 12 72 
Garments stored in mothproof bags 3 12 72 
10 45 


Children’s, 6 to 12 years 
8 


Children’s, 3 to 5 years 30 








Fig.6 Hooks. 





Fig. 8 Tilted shelf for shoes. 
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Fig. 9 


Bedroom Closets 


in the closet shown in Fig. 10 a rod provides 24 
to 27 in of hanging space. Two feet of rod 
length is about the minimum to allow for each 
person. The tops of both the rod and the hooks 
on the closet door are 63 in from the floor, a 
good height for the garments of most adults. 
Just above the rod, 65% in from the floor, is a 
shelf 18 in from front to back. The second shelf 
above the rod is narrower and may be omitted 
if height is limited. 

On the right-hand side is a section of shelves 
and drawers 18 in wide. The two lowest shelves 
for shoes are spaced 7 in apart. The two drawers 
for ties, handkerchiefs, and toilet articles are 4 in 
deep. Four movable shelves for folded articles 
are spaced 9 in apart and have guards on the 
front to keep articles from falling off. 

One of the closet doors is a handy place to 
put a full-length mirror. Which door is the better 
one for the mirror depends upon the way the 
room is arranged and the lighting conditions. 
The top of a full-length mirror for the use of 
adults should be no less than 5 ft 11 in, from the 
floor. To accommodate children as well as 
adults, the bottom of the mirror must be no 
more than 14 in from the floor. 
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Fig. 13 One-rod walk-in closet. 
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Fig. 10 Bedroom closet designed for one person: 
(a) perspective; (b) plan. 
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Fig. 11 Bedroom closet. 
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Fig. 12 Two-rod walk-in closet. 
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Fig. 15 


6 Wash Cloths 


6 Bath Towels 
6 Bath Towels 


6 Wash Cloths 





LIMITED SUPPLY 
; 2 SHELVES 
12 DEEP ig" WIDE 


6 Both Towels 
8 Hond Towels 


6 Bath Towels 
9 Wash Cloths 





A =i -—— 6 Bath Towels 


9 Wash Cloths 


LIBERAL SUPPLY 
3 SHELVES 
6" DEEP 18" WIDE 
Fig. 16 Suggested shelf storage for liberal supply of bath linens. 
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Average space re- 
quirements at left: 
A, 3 pillows; B, 10 
to 12 sheets or 24 
to 36 pillowcases; 
C, 12 to 18 small 
bath towels, 18 to 
24 face towels; D, 
blankets, 3 or 4 
heavy, 4 to 6 light; 
E, bath towels, 8 
to 10 large, 16 to 
20 medium. 


6 Bath Towels 


6 Wash Cloths 





iT] 
0 6 Bath Towels 


6 Wash Cloths 


LIMITED SUPPLY 
2 SHELVES 


6 Both Towels 
8 Hand Towels 
18 Wash Cloths 


12 Bath Towels 


LIBERAL SUPPLY 
3 SHELVES 


2° DEEP 26" WIDE 
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CLOSETS AND STORAGE 
Linen Storage 
The linen closets shown in Fig. 
mend arrangement of a for oe 
ous linens and bedding for the average famil 
A good average size is 36 in wide and 24 n 
deep. 
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Fig. 17 Typical storage items for linen closets. 
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Fig. 18 Typical sizes of linen closets. . 
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Men's Clothing. A 2-ft. unit will hold 6 to 8 
overcoats, 5 to 7 suits 4 to 6 clothing bags. 
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Women's clothing. A 2-ft. unit of storage Dimensions for shoes, overshoes, 
space will hold 6 to 8 clothing bags, 8 to and typical clothes 


10 suits, 8 to 14 dresses. 









Clothing Bag 


6 


3-6 to4 





umbrellas 
hangers 


feet 


Dead storage. Two 
will hold 4 clothing bags. 


Fig. 19 
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Storage Arrangements 


TABLE 3 Storage of Clothing 






Ample space per garment 











on rod SHORT LONG 
Suits 3 in 
Trousers 2in 
Overcoats 4in 
Dresses 2 in 
Skirts 2 in 
Coats, heavy 5 in 
Distance between floor 
and rod 
Adults’ topcoats and suits 5 ftto5 ft3in 
Short coats, shirts, skirts 4 ft re ee 
Evening gowns 6 ft aie 
Children’s garments 3 to 4 ft = 
— of garments on © 700, 
angers 
scan coats 1ft8into1tt10in ® CLOTHING: WARDROBE TYPE (©)COAT CLOSET 
Dresses and blouses 1ft6into1ft8in 
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PLAN 


(H) HOUSE-HOLD: LINEN CLOS. 
ALK IN TYPE PLAN 

Fig. 20 Storage requirements vary greatly with families of different sizes and interests. These drawings 
suggest only a few of the many types of necessary closets. 





A 
Fig. 21 Handicapped access to closets. 
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ELEVATION SECTION 


Fig. 22 Closet arrangement for a man. 
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Fig. 23 Closet arrangement for a woman. 


hen planning the garage, adequate space 
ould be allowed for all intended uses. A good 
rule t0 follow is to allow a minimum of 2 ft 6 in 
clearance space to the front of work benches, 
storage cabinets, laundry facilities, and on both 
sides of the automobile. 

Commodious storage, a hobby room, and 
other special-purpose space can be handy to 
the carport and a private patio on the street side 
of a townhouse. 
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LIVING ROOM CARPORT 


Fig. 2 Carport for one car. 
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Fig. 3 Two-car attached garage. 
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Fig. 4 Attached two-car garage, Eastern Shore, Md. Hugh N. Jacobsen—Architect. ae \ 








Fig.5 Detached 2-car garage, W. Los Angeles, F. Dorman/Muselle—Architects. 
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establishing 8 plan theory based on user 
eds for dwelling units in general, a design 
Me nework has been created. The internal 
Heston is based on@ theory of usage “zones” 
a “rules.” Four “zones” have been identified: 


private Quiet, personal spaces (bathrooms, 
bedrooms) 


Meeting Less quiet, communal spaces (living, 
family, and dining rooms) 


Transition Connecting spaces (stairs, corri- 
dors, entries) 


Service Support spaces (kitchens, storage 
rooms, mechanical spaces, utility room) 

The approximate location and relationshins 
of these “zones” are determined by “rules.” 
Some of the “rules” which evolved during the 
planning study can be summarized as follows: 

s Ground-level living areas should be ori- 
ented to the opposite side, since most units 
(townhouse or garden apartment) will have 
parking on the entry side of the building. 

« Entries should not be directly into living 
spaces but should be into a circulation space 
from which various parts of the unit can be 
reached. 

s Townhouse plans should allow all bed- 
rooms to be on the second floor, and stairs to 
be accessible from entry space. 

« Family rooms, when included, should have 
access to the kitchen. 

# Plans should allow for the inclusion of eat- 
in kitchens and/or separate dining room 
arrangements. 

# Living rooms should have the capability of 
expanding beyond the limits of a 12-ft module; 
therefore, living rooms and dining rooms 
should ideally be located adjacent to each other 
or in an L-shaped configuration. 


TOWN HOUSES 


The plans in Fig. 2 reflect space-planning rules 
established by HUD’s Operation Breakthrough 
guide criteria, which specify the use of space 
rather than abstract size requirements. Use of 
the criteria has allowed somewhat more space- 
planning flexibility, yet fmal design plans 
eppear to be compatible with most FHA and 
modei code standards. 


TABLE 1 Town Houses 


Two-bedroom 
Three-bedroom, 1.5 baths 
Three-bedroom, 2.5 baths 
Four-bedroom 


1036 ft? 
1248 ft? 
1348 ft’ 
1536 ft’ 
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General considerations and standards 
Detached single-family 
Typical house plans 
Zero-lot-line houses 
Semiattached (duplexes) 
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Row houses 

Town houses 
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Farmsteads 
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the types Of buildings used for housing range from detached single-family 
dwellings to high-rise apartment houses. Often a housing development will 
consist of only one type of housing, but in relatively large developments a 
mix or range will occur. Typical combinations would be single-family and gar- 
den apartments, or town houses and high-rise apartments. 

The actual types are dictated by planning considerations such as densities, 
type of occupancy, economics, and community housing needs. 

Housing types can be divided into several categories: 

1. Single-family detached—those located on a separate and independent 
lot. This type is generally owner-occupied. 

2. Two-family and town houses—those that have two or more housing 
ynits in a group. This includes duplexes, quadruplexes, row houses, and town 
houses. Most frequently this type of housing is located on separate lots and 
is also Owner-occupied. 

3. Garden apartments—clusters of apartments with higher densities, gen- 
erally rental units. 

4. Low- and high-rise apartments—those types of housing with the greatest 
densities. 

No one type of housing is superior to any other. Each has an appropriate 
time end place for its use. In built-up urban areas, high-rise apartments are 
generally the most appropriate, while in outlying areas, detached housing is 
generally more successful. 

On the following pages, a review of all types of housing is given. Apart- 
ments, or multiple dwellings, obviously are more complicated structures and 
require greater regulation, by building codes and lending institutions. 


Types of Single-Family Houses 
GENERAL CONSIDERATIONS AND STANDARDS 
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Types of Single-Family Houses 
DETACHED SINGLE-FAMILY 
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ONE-FAMILY HOUSES 
Detached Single-Family House 


The single-family detached house is the most 
common type of housing in the United States. It 
is characterized by being a completely indepen- 
dent structure and housing one family. The type 
of house can usually be described as a ranch, 
high ranch, split-leve!, or two-story. 

The single-family detached house is gener- 
ally considered to be the best type of housing 
for families with growing children. Only the 
one-family house provides full use of private 
outdoor facilities. Another distinct advantage is 
the freedom to make normal amounts of noise 
without disturbing the neighbors. Also, the 
close proximity to open space, grass, and trees 
is considered desirable and healthful. 

This dwelling occupies its own structure from 
ground to roof, is separated from other 
dwellings by yards or other open space, and is 
Gesigned for occupancy by one family. The 
property lines and density of development are 
influenced by zoning and subdivision regula- 
tions which specify both minimum lot area and 
dimensions, and features such as tile fields 
which ere required for individual septic tanks. 

Type of construction can be of frame, brick 
veneer, solid masonry, or stucco. The most 
common type is frame construction. 

Lot sizes vary tremendously and reflect the 
cost of land, zoning requirements, and the gen- 
eral character of the neighborhood. Prior to 
World War Il, lot sizes tended to be small, some 
even as smail as 20 by 100 ft. Since then, lot 
sizes have increased substantially. Modest lot 
sizes range from 50 by 100 ft to %-acre lots. Lots 
over an acre can be considered large. Lots up to 
100 ft front normally have depths of 100 ft. Lots 
with frontage greater than 100 ft usually have 
depths greater than 100 ft. 

A garage is often included, which is either 
attached or detached. Generally, older houses 
have detached garages while the new houses 
have attached garages. 


Ranch 


The ranch-type house is the traditional one- 
story house. All activities, cooking, dining, liv- 
ing, and sleeping are on one level close to the 
ground. The house may or may not have a cel- 
lar, which is generally used for storage or minor 
activities. Older houses had high-pitched roofs 
for expansion. The newer houses have low- 
pitched roofs without provisions for expansion. 
This is the simplest type of construction. 


High Ranch 


The high ranch is similar to a ranch except 
that the main level is raised out of the ground, 
allowing light and air into the basement. This 
lower level is then utilized as additional living 
space. One of the kitchen-dining-living areas 
can be located there, or the space can be used 
for additional bedrooms. The major advan- 
tage of this type of house over the traditional 
ranch is the utilization of the lower level for 
living purposes rather than storage or inci- 
dental use. 


Split-Level 


The split-level house separates the living activi- 
ties into three levels. The kitchen-dining-living 
is the main level close to the ground. The sleep- 
ing level is located one-half level above the main 
level. The garage-recreation room-utility level 


is one-half level below the main level. The main 
advantage is the partial separation of activities 
and greater privacy. Disadvantages are the up 
and down stair movement and more compli- 
cated construction. 


Two-Story 


The two-story house is characteristic of most 
older houses. The lower level contains the 
kitchen-dining-living areas. The upper floor 
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most often has a cellar for storage T 
advantage is the complete Separatic , m 
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stair movement. Construction ek n 
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carth-covered Homes 


The site is important for earth-covered homes. 
Homes covered with earth, either totally or par- 
sally, are gaining wider acceptance. When 
roperly used, earth is a strong, durable, and 
weather-resistant material which can be used 
to create an energy-efficient home. 

The site's natural contours should be kept 
intact 8S much as possible and slope gently to 
the south. This allows any exposed windows to 
face the sun, and facilitates natural and con- 
trolled drainage of the roof. 

There are three basic concepts for earth-cov- 
ered homes. The first, called “elevational,” 
includes an exposed wall on the south side for 
the access and collection of sunlight. This con- 


© 
> 


cept is well suited for construction on sloping 
terrain and hillsides. 

Another concept, called “atrium,” has the 
earth-covered home surrounding a central 
open court area or atrium. Sunlight and access 
are provided through the central area. This idea 
is appropriate for a flat site or the top of a hill or 
knoll. 

A third idea, called “penetrational,” totally 
covers the house with earth except for skylights 
and access doors punched through the roof. 

The two most important considerations in an 
earth-covered home are structure and water- 
proofing. The structure must be very strong to 
hold the weight and pressure of the earth on 
the top and sides. It may be constructed with 
concrete, steel, and even wood. 
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Fig. 5 Elevational earth-covered home. 





Central open court 


Fig.6 Atrium earth-covered home. 
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The earth-covered home must be properly 
waterproofed. Waterproofing and internal air 
circulation should be carefully determined by a 
professional designer. 

Earth-covered homes can provide a com- 
fortable living environment with little energy 
consumption. This is possible by utilizing the 
heat of the surrounding soil and minimizing 
exposure to winds. Soil temperature below 
the frost line fluctuates very little during the 
year. Thus, the home requires a little addi- 
tional heat in winter and little or no cooling in 
summer. 

Additional heat needed in winter can easily 
and inexpensively be provided by the sun. The 
combination underground-solar design concept 
is an excellent approach to energy efficiency. 
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Fig. 7 Penetrational earth-covered home. 
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Fig. 102 Upper level. 





Fig. 106 Lower level. 
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SIMPLE RECTANGLE 


The rectangle plan is the simplest and one of 
the most common plan types. Most minimal! or 
economical houses utilize this kind of plan 
because it encloses greater floor area per exte- 
rior wall length than other plans. Its simplicity 
also results in uncomplicated framing. The plan 
is compact, which results in a minimum of cir- 
culation space. A garage or carport is generally oOrNING 
located alongside the kitchen or the front of the 
house. 

Because of its compactness, there is a mini- 
mum of separation between the living and 
sleeping activities, thereby lessening the 
amount of privacy. This type of house is usually Fig. 1 The simple rectangle plan. 
referred to as a “ranch” type. 

A variation on the simple rectangle plan is the 
offset rectangle where the living area is pushed 
forward. 





bedroom 3 


outdoor 
service 
area 





Fig.2 Rectangular plan. 
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Fig. 4 Donaid £. Evenson—Architect. 
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THE IN-LINE PLAN 


The in-line plan is an excellent solution for many bp 0 SEE, 
unusual site conditions. On a narrow lot it allows 


access to side patios and outdoor areas; on 


3 
steep hillsides it allows the maximum economy _— OIMING 
of construction and land usage. It can have good . 
circulation (at the expense of a long corridor) LIVING 
and the same good orientation for all the rooms. 


The plan may be adapted to a two-story 
house, where it helps to concentrate circulation 
and utilities, while retaining the advantage of 
providing the best orientation for both floors. 





Fig.6 The in-line plan. 
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Fig. 8 Raleigh, N.C. George Matsumoto—Architect. 
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Fig. 8 Breuer house, New Canaan, Conn. 


467 


Types of Single-Family Houses 
TYPICAL HOUSE PLANS 


BATH 
T OR L PLAN 


The T plan is the placement of the living and 
sleeping areas at right angles to each other. By BED 
such juxtaposition, excellent separation and 
privacy of the two functions is achieved. It may 
also be possible to achieve better orientation 
for both functions since they are relatively inde- LIVING 
pendent of each other. 
The internal circulation is compact and 
access to all rooms direct if the entrance is GIAKGE DEO 
located at the junction of the two wings. 
This plan type is best on a flat site. If the site 
slopes, it is possible to locate the garage, recre- DINING KITCHEN 
ation, and utility areas under one of the wings. 
A variation of the T plan is the L plan. This a. bt, 
occurs when the living area is located at the top 
or bottom of the sleeping wing instead of at the 
center. BED 


BATH 


Fig. 10 T plan. 
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Fig.11 T plan. Fig. 12 Lplan. 
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Fig. 13 Bolton and Barnstone—Architects. 


H AND U PLANS 


H and U plans divide living and sleeping units 
into separate sections. This layout is especially 
applicable to a utility core concept in which the 
kitchen becomes part of the connecting link. 
Excellent separation of activities is achieved, 
and useful patios afford shelter and privacy. In 
addition, each room can receive cross ventila- 
tion. The chief disadvantage of these types is in 
the long perimeter walls (almost 50 percent 
more than the same space in a simple rectan- 
gle}, resulting in higher construction cost as 
well as increased expense of heating and air 
conditioning. 
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Fig. 15 H plan. 





Fig.17 Marcel Breuver—Architect. 
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Fig. 18 Robinson house, Williamstown, Mass. Marcel Breuer—Architect. 


470 


Types of Single-Family Houses 





TYPICAL HOUSE PLANS 
’ . " ee 
« i) 
; BEDROOM ALL PUA +e ie Sa 
DINING 
r Ld . SERVICE SLEEPING 
” pep ROOM KITCHEN ™ 
[eer 
T 
LIVING 
m 





Fig. 19 Uplan. 


Aicsiones 








iTST/ZO GAGs: 
enue 
ware 








Wa 






weus 










ou 2B eRG3e 













| / 
— a dpmewe eet 
Pee | 
retains 


+H TU | / 
LY 


RUBY RH, 
a ATH | 
4 is 
nner 
——4 


















"ale€ 





PT 
sen PTT ecnx once f YO 


Tl 





LAD 
(a 


teat 
















| 
eee TTT 
| ae {pein 
| ———— we 
| pees ” 
| al Wy i, 
i 
| | fi) | s i3 } 
\ nae 2 3 
uw 3 ° 
J : ’ 
= h==4 \ 
5 \! "he 
Farry! peecy ~S,. wane ~~ 
=) 
il ~ 6 ° ie 
LIVING AREA ‘% 951 273" 
SLEEPING AREA ‘“g" 808 2/3" 
GARAGE 1/2 AREA “c" e238 - 
TOTAL i998 1/3” 


Fig. 21 
471 


Types of Single-Family Houses 
TYPICAL HOUSE PLANS 


UTILITY-CORE PLAN 


The rectangular utility-core plan has several 
advantages. The house may be almost square 
and very compact, with a good concentration of ‘ 
utilities. In addition, the core acts as a buffer 

between the sleeping and living zones. The ° 

Problems of this plan include the difficulty of Jeaenae 
Properly relating the kitchen, garage, and main 

entrances, and the excessive circulation space * 8 

that is often required. This can be helped by 7 T LIVING 
Opening up the exterior walls and actually BEDR aa 

using the lot as circulation and access in areas ' vad 
of mild climate. 
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Fig. 22 The utility-core plan. 
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Fig. 24 Charlotie, N.C. Frederick F. Sadri—Architect. 
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THE SPLIT-LEVEL PLAN 


The split-level plan produces a maximum of total 
interior area for a house of small overall size, and 
its separate levels can give greater privacy and 
interest in each area. It is very adaptable to slop- 
ing lots, and helps to solve the problems of deep 
foundations in northern climates. However, it 
may require & somewhat complicated framing 
System, and is difficult to relate to outdoor areas 
without special terracing or grading. 

The split-level house is a multilevel dwelling 
unit consisting of either three or four levels 
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Fig. 272 Section. 





Fig. 26 Split-ievel plan. 
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separated by one-half floor heights, but all 
connected by a single stair. The most com- 
mon type is the three-level design, which has 
the main living area (living room, kitchen, and 
dining area) on the middle level. The upper 
level, one-half flight up, contains the sleeping 
area (bedrooms and bath), and the lower 
level, one-half flight down, contains the utility, 
recreation, work areas, or a garage. Some- 
times a level below the lower level is intro- 
duced as a cellar. 

The split-level house was originally de- 
signed to accommodate or take advantage of 
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placed on flat sites. The 
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Q Entry and sleeping level, split-level plan. Fig. 306 Recreational level (under sleeping level). 
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side-by-side split-level with garage at side rather than under house. 


Fig. 320 Typical 
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Fig. 34 Four-bedroom two-story house. 
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Fig.35 Characteristic single-family home: two-story and 
basement, frame, with 1695 sq fi of living area. 





Fig. 36 Two-story plan. 
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COURT OR ATRIUM HOUSE 


This type of house is a single-family, one-story 
dwelling unit and is described as either a court, 
gerden-court, atrium, or patio house. The com- 
mon element is an open landscaped counyard 
partially or completely surrounded by living 
areas. The major source of light and air is 
through the open garden courtyard. Some- 
times it is attached, as in a row house, or clus- 
tered as in a checkerboard pattern, but most 
frequently it is a detached structure. Histori- 
cally, this type of house dates back several 


Room arrangements are varied to meet individual need 
one-bedroom-and-study Jayout to three-bedroom plans, 
the site from street to alley reduces congestion in t 
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thousand years to Egyptian, Greek, and Roman 
houses. The open court is a variation of the 
Greek peristyle and the Roman atrium, All the 
living areas opened out into the atrium, creat- 
ing a secluded indoor-outdoor space. This 
inward-directed house provides maximum pri- 
vacy and livability. A large degree of integration 
of the house with the landscaping can be 
achieved. When used as an attached house, it 
makes maximum use of the lot and generally 
can be located on a much narrower lot than a 
conventional detached house. When enclosed 
by high walls or parts of the indoor living space, 
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the house completely shuts off the 

world and assures greater Protectio 
intruders. A garage may be j INCOrporate 
its enclosing walls, or a common Parkj 
can be provided at the ends of the grou 
clusters. 

The density of this type of housing, depeny 
ing on size of units and site development, c 
be described as medium-density and generalh 
will be similar to town house or row house de ' 
sities. An approximate range would be fr i 
units per acre for large court houses to 1 
for small ones. 
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Fig.39 House plan totaling 2569 ft?—excluding atrium. 
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Small structure (bottom of plan) 
contains garage, children’s room, 
and family dining space. Entry to 
larger building is at dining—living 
| — = area, looking toward inner court 
(photo at right). Bedrooms are at 
opposite end of house (top of plan). 








Fig. 41 Philip Johnson—Architect. 
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Fig. 45 Atrium court, Philadelphia, Pa. Louis Sauer—Architect. 483 
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Fig. 46 Washington Sq. Urban Renewal Area, Philadeiphia, Pa. 1.M. Pei & Associates—Architect. 
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jph0-LOT-LINE MODELS 





4. 
1seS SOFT 
$86,990 $90,990 


20862 $Q.FT 
$99,990 


Fig. 1 Crow Canyon, Contra Costa County, California. Morris Lohrbach—Architect. 
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Fig. 6 Typical pians for zero-lot-line 
sitting of a patio house on a 45 ft by 90 ft 
fot. Plans show a variety of layouts 
avaliable in one- and two-story patio 
homes. All lots allow for the construc- 
tion of a pool within the wailed garden. 
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puPLEXES 


the term duplex refers to a single structure 
consisting of two separate dwelling units. It 
may be @ two-story walk-up building in which 
one dwelling unit is situated over another, with 
access tO the upper apartment by means of a 
private staircase. It may also be a structure hav- 
ing two dwelling units located side by side, with 
the individual units on one or more levels. 
(Duplex is also used to describe an apartment 
of two floors in a multistory building.) 

The majority of duplexes are found in older sec- 
tions of cities and in the inner ring of suburbia. 
Exceptions are in communities with a tradition 
of two-family dwellings, such as Philadelphia, 
and where local zoning specifically refers to the 
duplex as the most intensive residential type 
allowed, usually in transition or buffer areas 
between single-family and multifamily housing 
districts. Duplexes are no longer as popular as 
they once were. They have been eclipsed by 
other housing—single-family houses in the 
suburbs, and large new apartment complexes 
with many conveniences on the same site. 

From duplex has grown a whole family of 
-plexes—triplex, fourplex, eightplex, and so on. 
The prefix identifies the number of dwelling 
units in the building, which is usually two sto- 
ries high. A variation on the two-story fourplex, 
with two units each per floor, is the quatrefoil, 
which is a one-story square building with a 
unit in each corner providing each apartment 
with at least two exposures. The converted 
single-family structure can also be classified 
as a -plex. Sometimes houses are built with 
eventual conversion in mind. The separate 
quarters can become a source of extra income 
or may be intended for some elderly member of 
the family. When local building and zoning ordi- 
nances permit, the original structure may 
remain intact internally and the second unit 
may be added on the back or side. 


DUPLEX (SEMIATTACHED) 


The semiattached house is an independent lot 
that is attached on one side to a similar 
dwelling on an adjacent lot. The attachment is 
made along a common or “party” wall, which is 
jointly owned. The main advantage of this type 
of construction is the economy achieved in the 
construction of the party wall. Because one side 
yard is eliminated, it is also possible to build on 
® narrower lot than if it were a detached 
dwelling. This type of dwelling can be used for 
either one or two families. Usually this type of 
dwelling is two stories high, but it can be one 
Story also. 
Weed one-family dwelling, the living room, 
while he dining areas are on the first floor 
floor. T e sleeping areas are on the second 
A - This type is usually owner-occupied. 
separ emily dwelling, each floor has a 
entrance eethah with its own independent 
unit and € owner usually lives in the lower 
either det rents the upper unit. Garages are 
ar iicen ached or incorporated into the cellar, 
Th St level of the structure. 
ica — refers to a single structure 
fale be Pa two separate dwelling units. It 
one dwell wo-story waik-up building in which 
Pe ing unit is situated over another, with 
privat (0 the upper apartment by means of a 
€ Staircase. it may also be a structure nav- 
iNg two dwelling units located side by side, with 
(Ne individual units on one or more levels. 
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Fig. 6 Turtle Rock Glen, Irvine, Calif. ienlceatees Nagy, Martin—Architects 
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THE LARKSPUR 





Fig. 
0.8 Turtle Rock Glen, irvine, Callf. Richardson, Nagy, Martin—Architects. Fig. 9 Turtle Rock Glen, Irvine, C 
Architects. , Irvine, Calif. Richardson, Nagy, Martin— 
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Fig. 10 Crown Pointe project in Long Beach, California, uses 
walled front yards, varied roof pitches, and variously coupled 
plans to disguise duplex siting. Site plan for 6.3-acre first phase 
arranges 42 duplex units around four manor houses that are stid 
occupied (shaded). New units are owned fee-simple. Homeowner 
association maintains streets. 
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Fig. 11 Fig. 12 Five floor plans feature conversation areas on first level. 
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$2,350 $ 85,000 


Fig. 13 Manor Houses, St. Charles, Ill. 
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Fig. 14 Manor Houses, St. Charles, lll. 
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Fig. 16 Single-story unit; three-bedrooms, 
Mount La Jolla, Calif. Walter Richardson and 
Associates—Architects. 





Fig. 15 Two-story unit; three bedrooms. 
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Fig. 17 Attached single-family (duplex). Twelve Oaks, North Paim Beach, Florida. Dudley, Omura & Larry 
Winkier—Architects. 
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QUADRUPLEX/FOURPLEX 


The consolidation of four single-family houses 
into one structure utilizing common walls need 
not destroy the privacy of the individual 
dwellings. It permits greater use of the total site 
for outdoor living. The advantages of such an 
arrangement are shown on the accompanying 
plan. Concrete wall construction provides for 
better sound insulation and the back-to-back 
arrangement of plumbing cores. Further 
economies will accrue in reduced fuel costs and 
maintenance of shared driveways and foot- 
paths. All utility services are combined and eco- 
nomically run underground rather than 
overhead. The elimination of rear and side 
yards allows maximum use of the site, while 
careful orientation and screening assures pri- 
vacy for each residence. Automobile parking is 
centralized to serve the four units and thus 
requires less area. The amount of open land 
between these “quadruplexes” is greater than 
in many present subdivisions and can be 
assigned either to community functions or 
more dwelling units, developing higher densi- 
ties without overcrowding. Abundant landscap- 
ing and the use of varied setbacks would 
greatly enhance the total appearance. 

Adjacent to the common walls are the 
kitchen, bathrooms, stair hall, and power core 
with utility room, none of which requires a win- 
dow. The bedrooms, dining and living areas, 
and family room have outside exposure, and in 
some cases they open to terraces. Figure 4 
shows how entries, as well as patios, of units in 
the same building are isolated from each other. 

Fourplexes are spotted throughout the 9.6- 
acre site (Fig. 5). The floor plans in Fig. 6 show 
the configuration of the four-unit buildings, and 
how much privacy for entrances and outdoor 
living spaces this kind of design provides. All 
units have open lofts overlooking two-story- 
high living rooms and two full bedroom suites. 
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Fig. 1 Conventional layout. Fig. 2 Suggested layout. 





UPPER FLOOR GROUND FLOOR 


Fig. 3 Two-bedroom unit. 
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Fig. 5 Tennis Village, Sun River, Oregon. Paschall & | 
Associates—Architects. | 






if 


eee Ba pl 






i, 


I 















1 


i 


2 
@ 


Fig. 6 Tennis Village, Sun River, Oregon. Paschal! & 
Associates—Architects. 
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Fip.9 Randles Estate, Cleveland, Ohio. Whitley-Whitley—Architects. 
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3-BEDROOM UNTT 


Fig. 10 Back-to-back fourplex has a carport 
at one side, where it is separated from the 
building by two private patios. Robert E. 
Jones and Edwin K. Hom—Architects. 





Fig. 11 In-line fourplex has rear patios 
with ouldoor storage and front carports 
beneath master bedrooms and balconies. 
Robert E. Jones and Edwin K. Hom— 
Architects. 
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Fig. 12 
Wilton Condominiums, New Castle, Delaware. Louis Sauer Associates—Archilects. 
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Seven two-car garages form a right angle 
within which sit four back-to-back town houses 
(units C and D, Fig. 2). These are separated from 
the garages by covered walkways and land- 
scaped patios. The three remaining units are 
flats built on top of the garages (units A and B). 
The second bedrooms of the B units extend 
over the walkway below to provide covered 
entries to the B units. 





Fig. 1 Woodley Village, Los Angeles, Calif. Matlin & Dvoretzky—Architects. 


Fig. 2 Woodley Village, Los Angeles, Calif. Matlin & Dvoretzky—Architects. 
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Fig. 4 
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now HOUSES 


The row house is a Standard dwelling type in 
many American cities. It is characterized by 

reat economy in the use of land, moderate 
construction cost, and low maintenance and 
operating costs. It affords each family its own 
home and the opportunity of developing a plot 
of land for its own use. The economy of a row 
house plan obviously derives from the length of 
the rows, although the per-unit saving dimin- 
ishes with the length of the building. The eco- 
nomic advantage of a long building results in 
part from the elimination of end walls, but there 
are also savings in land utilities and walks. 

Row houses are not adaptable to steep con- 
tours except by heavy cutting; ordinarily, build- 
inas should tend to parallel the contours, since 
longitudinal slopes can only be accommodated 
by costly breaks of floor level. 

in the organization of a row-house plan an 
effort should be made to avoid movements of 
traffic in any considerable volume parallel to 
the rows. lf the movement of vehicles is 
restricted to streets lying at the ends of the 
buildings, the space between the buildings, 
adjacent to the living units, is left free for the 
safe and comfortable use of the occupants. 

Row houses may be assembled in many pat- 
terns. In general these fall into two types—court 
plans and parallel row plans. Each of these has 
advantages. A court layout may attain spacious- 
ness of effect and aesthetically satisfying 
enclosed areas. When the rows are predomi- 
nantly parallel, the distance from row to row will 
be somewhat less than the average width of a 
court, but the longitudinal views will be longer. 
lt is obvious that when a particular orientation 
to sun or prevailing wind is strongly favored, 
such orientation must result in predominantly 
parallel rows. The parallel row plan usually facil- 
(tates a simple and practical servicing scheme in 
which all units are handied uniformly. A court 
plan can seldom be arranged without streets 
being parallel to some of the buildings. 

Two-story row houses can economically 
accommodate families requiring two- and 
three-bedroom units. Units with one bedroom 
or less are best handled as two-story flats or as 
one-story rows. 

Eighteenth and nineteenth century forerunners 
of contemporary row housing still exist both in 





Washington Square East Townhouses, Philadelphia, 
. Pei—Architect. 


Europe (the crescents at Bath and the town 
houses of London and Paris, for example) and in 
the United States (in suc h cities as Philadelphia, 
New York, Boston, and Washington) 

Row housing can be defined as a line of 
dwelling units, attached at the side or rear by 


means of common walls, comprising an archi 
tectural whole. Each dwelling unit occupies the 
Internal space from the ground to the roof 
Depending upon local usage, this housing type 
IS variously called town, terrace, group, chain, 
or attached housing. Although they can range 
from one to three and even four stories in 
height, ordinarily row houses are two stories. 
This is the densest type of housing that permits 
direct access to Private outdoor space at grade 
for every dwelling unit. Some maisonettes built 
on sloping sites also have this characteristic 
where the upper unit has land on one side of 
the building and the ground-floor unit on the 
other side. These are sometimes called stacked 
row houses. 

Historically, these houses were built as 
individual dwelling units constructed along 


pits 33 
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the lot lines of individual land parcels. This in 
part helps to explain the contemporary prac- 
tice of treating the facades of row units differ- 
ently to give the impression that each 
dwelling in the row was constructed sepa- 
rately. 

Until fairly recently, row housing was found 
primarily in central city locations. The spread of 
cities, however, and the parallel increase in 
multifamily housing construction have resulted 
in a scattering of row housing throughout 
metropolitan areas. Like the duplex, it often 
serves as a transition between detached 
dwellings and apartment buildings. Location 
influences the size of yards. In outlying areas, 
where land costs are lower than in central city 
areas, the siting of row housing is like that of 
walk-up buildings. Both try to duplicate the 
large front yards of expensive single-family 
units. In central areas the yards are much 
smaller and even nonexistent. Attached hous- 
ing is often built right up to the front lot line, 
again consistent with the site planning of 
neighboring construction. 
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Fig. 2 Edward C. Weren and Willo von Moltke—Architects. 
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The 20-ft Row House 


The 20-ft row house has a gross floor area of 
1000 ft?. Living-dining areas are combined into 
one room, 12 by 19 ft. This room should face 
south. The dining area has direct communica- 
tion with the kitchen by means of a pass, and 
can be screened off from the living area with a 
curtain, bookshelves, a permanent plywood 
screen, or other media. 

A large coat closet, 2 ft by 6 ft 6 in, separates 
the stairhall from the living room. Its height can 
be held to 6 ft if an effect of greater spacious- 
ness for the whole living area is desired. The 
space under the stairs is used for storage. 

In addition to accommodating standard 
equipment, the kitchen provides space for a 
heater, water heater, and vrashing machine. If 
individual heat is planned, duct work is reduced 
to a minimum. If central heat is provided, the 
kitchen will gain 3 more feet of counter and cab- 
inet space. On the second floor are two bed- 
rooms, the bathroom (tub on opposite side 
from the window), and a smail dressing alcove 
with a storage closet. Bedroom window sills are 
high so that furniture can be placed under 
them. All plumbing is concentrated in one wall. 
One fuel services the heater and hot water 
heater. Hot water lines are short. The outdoor 
terrace, linking garden to living room, can be 
used in complete privacy. 


The 25-ft Row House 


The 25-ft row house has a gross floor area of 
1250 ft*?. Living and dining are combined into 
one spacious room facing the garden site and 
should have south orientation. Two of the three 
bedrooms on the second floor will then have 
south orientation, also. Storage closets are 
ample and include a large storage space off the 
entry, es well as a smaller one accessible from 
the outside, for tools and deliveries. Mechanical 
installations are similar to those of the 20-ft row 
house. 


| REFUSE CANS 
Lo UNDER y 


















| 
| j 
. “> 
cu 
Se o 
ce 





- SRR ReR Ee: Bee ee 
° SCALE 
eel 


FIRST FLOOR 0 2 4 6 8 10 FEET 


Fig.3 The 20-ft row house. 
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The 30-fi Row House 


The 30-ft row house has a gross floor area of 

1500 ft?. The basic arrangement of rooms is 
similar to the preceding row-house types, 
except for the addition of a first-floor lavatory 
off the entry. Three of the four bedrooms 
upstairs face the same direction as the living- 
dining combination downstairs. This direction 
should generally be south. 
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Fig.7 The 30-fi row house. 
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Fig. 8 Mies van der Rohe row house. 
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The 40-fi Row House 
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Fig. 9 The 40-f row house on one floor. 
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one-Story Row Houses 


Even though the apartments in Fig. 10 lie in long ri 
g ribbons there ji 
bors. eee, Marien. partywalls and offsetting adjacent ceca. Seah io cis 
ft of lawn Is e 0 each family (and they maintain it) plus indivi nts. A full 800 sq 
facilities. screened by cinder block fences. ividual clothes-drying 
Control of outdoor play is easy. A parent looki 
. , ng out through the bi 
3 wide play nh at one glance. There is through vanttalion th ye windows can see 
provide plenty of closets and big enough bedrooms for play space sone mei the plans 
ny days. 
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Fig. 10 Site plan. Row houses tor Wellesley Housing Authority, Wellesley, Mass. Hugh Stubbins, Jr —Arcnitect 
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Fig. 11a Wellesley, Mass. Hugh Stubbins, Jr.—Architect. 





Fig. 116 Wellesiey, Mass. Hugh Stubbins, Jr.—Architect. 
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rowN HOUSES 


The town house, which has become popular in 
recent years. is similar to the old row house. It 
is an independent dwelling on an independent 
lot. which ts attached on both sides to a similar 
dwelling on both adjacent lots. The attachment 
ig made along two common or party walls that 
are jointly owned. The chief advantage of this 

pe of construction Is the economy of the party 
walls. Also, because no side yards are required, 
it is possible to build on a relatively narrow lot. 
Old row houses were built on lots as narrow as 
16 and 18 ft wide. However, this is not recom- 
mended. Lot widths should be a minimum of 20 
&, bul preferably wider. 

Town houses are usually one-family dwellings 
with the living room, kitehen, and dining area on 
the lower level and the sleeping areas on the 
upper level. Row houses may contain two 
dwelling units, one above the other. 
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A built-in garage is desirable if it can be rea- 
sonably incorporated within the house. Alter- 
nate solutions are a parking space either in 
front of the house or in a group parking area 
close by. 

The town house has long been advocated for 
rental housing for urban families with children 
as a good compromise between the desirabil- 
ity of a detached single-family house and the 
economic necessity of multifamily units. It is 
decidedly preferable from the viewpoint of the 
tenants because of greater livability. The 
results of surveys in both public and private 
housing indicate that families want to have 
direct access to the house, an individual yard 
or garden, and a place for small children to 
play close to the house where they can easily 
be supervised. These are features that the town 
house can provide. 

From the management point of view, town 
house projects can be designed for maximum 
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tenant maintenance of land area. They can also 
be designed for either individual heating instal- 
lations or a central heating plant. Individual 
heating installations, though of higher operat 
ing cost to the tenant, result in lower mainte- 
nance cost to the management. 


Private Garden 


Privacy is an important factor in town house 
design. All house types show, therefore, an 
extension of the party walls beyond the face of 
the building on either side. Sitting out terraces 
on the garden side are separated by wing 
walls, approximately 6 ft long and 6 ft high. 
These wing walls do not have to be of 
masonry material, although preferably they 
should be of a permanent rather than of a tem- 
porary nature. 
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Public Access 


Another arrangement that ensures more pri- 
vacy is the concentration of services from the 
front. The problem of refuse collection is solved 
by means of a masonry enclosure, 3 ft wide, 4 ft 
high, and 10 ft long for two living units. Access 
doors to the enclosure are from the side facing 
the building, away from street view. A flower 
box built into the top of the enclosure makes 
the appearance pleasing and attractive to the 
passerby. A hose-bib connection facilitates 
cleaning and reduces odors to a minimum. 








Ssecroom 
Ww 2°: 63” 


Second Floor 


Fig. 2 


An entry space for each living unit presents 
another privacy feature and is absolutely neces- 
sary for service-from-the-front planning. The 
conventional direct entrance from the street 
into the living room reduces privacy and is the 
cause of annoyance to many people. 

Recently in urban areas, the town house has 
emerged as a popular type of dwelling. The town 
house is usually one-family and owner-occupied. 

The height is most frequently two stories, 
and construction is brick or brick veneer. 

The two-level town house is probably the 
most common, with the living activities on the 


first floor and the sleeping Activities 4 

ond floor. A powder room is generally Ie ser. 
on the lower level to minimize up Provide 
traffic. In more elaborate development. dow 
ond bathroom can be provided on th. 2 
floor. 

The work area (kitchen) on the first floc. 
best located near the entrance and on see 
vice side. This enables the living room pie Ser. 
ing area to be oriented toward the as din. 
open green areas. The bedrooms can in Or 
provided with a balcony. SIly be 
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three-Level ally to the provision of a walk-out basement 
from the family room. The main entrance to the 


in this development the town houses, which are house is on the Opposite side on the first floor. 
designed on three levels, were builtona steeply The basic house type is three bedrooms. 
sloping site. The houses are sited in line along — Alternate schemes are shown for the two-bed- 
she existing contours -The land lends itself ide- room and three-bedroom plan. 
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Fig. 3 Wycliffe Hill, Toronto, Canada. 





SECOND LEVEL, 


Fig. 4 Two-bedroom and loft unit. 
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Fig. 5 College Hill Housing, Middietown, N.Y. Todd/Pokorny—Architects and Planners. 
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Owners have almost no yards to maintain in 
either front or rear. But the rear patios open out 
to greenbelts, so there is no feeling of being 
hemmed in. 





Fig 7 
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Formal town house has a large entrance foyer 
and a separate dining room, with a small family 
room in the front. Second floor has three bed- 
rooms and two baths. 


Informal town house is exactly the same as the 
one at left, but lower floor is divided into just 


two big areas with kitchen opening to the rear 
patio. 
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SECOND & THIRD FLOOR PLANS FIRST FLOOR PLANS 


Fig. 8 Charlotte Area Project, Rochester, N.Y. Northrup, Kaelber, & Kop!—Architects. 
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THIRD LEVEL, 





First floor. 
All dimensions approxumate 





FIRgr IevmM, 
Fig. 11 





Fig. 10 Water's Edge ai Rye, N.Y. 
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Condominiums 


Five of six available floor plans are shown in 
Fig. 113 as they are grouped within town house 
rows. Most popular, the three-bedroom with 
family room, is second plan from the right. 
Square footage ranges from 1247 to 1753. 
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Fig. 12 Wren’s Cross, Chamlee, Ga. 
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Fig. 13 Wren's Cross, Chamlee, Ga. 
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Fig. 14 Four-bedroom town house (1657 ft’). New Jersey Housing Finance Agency. 
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Fig. 15 Three-bedroom town house (1261 ft? total). New Jersey Housing Finance Agency. 
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Three-, Four-, Five-, and Six- 
Bedroom Units 


Two units are placed back to back, and each has 
its front entry court set off from the public walk- 
way by a planting bed. Each unit has its own 
on-grade entrance, giving tenants a sense of 
proprietorship rare in apartments. 











Site plan. Eastgate Gardens, Washington, D.C. Chapman & Miller—Archi- 





Fig. 18 
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Fig. 21a Highland Extension, Washington, D.C. 
Brown, Wright, Mano—Architects. Fig. 21 Highland Extension, Washington, D.C. Brown, Wright, Mano—Architects. 


+; 





Fig. 22a Highland Extension, Washington, D.C. Brown, Wright, Mano—Architects. 
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Fig. 22b Highland Extension, Washington, D.C. Brown, Wright, Mano—Architects. 
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Fig. 26 Site plan. Ely Park Housing, Binghamton, N.Y. The Architects Collaborative—Architects. 
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Fig. 28 Two-bedroom design. 
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SECOND FLOOR 


Fig. 94 
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“slover Gates, Charlotte, N.C. Wolf Associates—Architect. 
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FIRST FLOOR 


Fig. 32 Eastover Gates. 
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Fig. 33 Eastover Gafes, Charlotte, N.C. Wolf Associates—Architect. 
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Fig. 34 Eastover Gates, Charlotte, N.C. Wolf Associates—aArchitect 
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ge, Huntington, N.Y. MLTV/Moore-Turnbull— 


Fig. 35 Whitman Villa 


Architects. 
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Fg. 362 Plymouth Hill, Milwaukee, Wis. Don M. Hisaka—Architect. Fig. 360 Plymouth Hill, Milwaukee, Wis. Don M. Hisaka—Architect. 
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Fig. iymouth Hill, Milwaukee, Wis. Don M. Hisaka—Architect. 
Y. 36¢ Plymouth Hill, Milwaukee, Wis. Don M. Hisaka—Architect. Fig. 360 Plym 
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SPRUCE ST 








FROAT ST 





DELANCEY ST 


Fig. 37 Site plan. Well-protected inner courtyard can be entereg only at th 
secured places. Penn’s Landing, Philadelphia, Pa. Louis Sauer—Architers ” 





FIRST FLOOR COURTYARD APARTMENTS. 
2 BR OUPLEX OVER 2 BR GARDEN DUPLEX SECOND FLOOR THIRD FLOOR ——$—__—_ -- 


Fig. 38 Penn's Landing, Philadeiphia, Pa. Louis Sauer—Architect. 





FIRST FLOOR DELANCEY ST APARTMENTS, A —_——- 
3 BR DUPLEX OVER | 6A GARDEN FLAT SECOND FLOOR THIRD FLOOR 


Fig. 39 Penn's Landing, Philadeiphia, Pa. Louis Sauer—Architect. 
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Fig. 40 Baton Rouge, Louisiana. B. & K. Ciaus—Architects. 









re} 





wt be __ are 


¢ a ) 









LD eT 








Types of Single-Family Houses 
TOWN HOUSES 


Types of Single-Family Houses 
TOWN HOUSES 


Three-story town-house units (section and 
plans in Fig. 42a) have access to grade at both 
the first and second levels. Most units (site 
plan, Fig. 42b) face inward on private streets; 
the higher, three-story units are located along 4 
main thoroughfare, to create a buffer zone. 


Fig. 42@ Warren Gardens, Roxbury, Mass. Hugh Siubbins & 
Associaies, Ashiey Myer & Associaies—Architects. 








HK 





° > io FT 


Fig. 426 Warren Gardens, Roxbury, Mass. Hugh Stubbins & Associat®>. ase 
Myer & Asseciates—Architects. 
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Fig. 44 § a lg ‘Sy 
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ridge, Huntington Harbor, The Landau Partnership—Architects. 
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— = J eres? never, 
Waterfront unit opens to three outdoor areas. Roof 
Over master-suite deck is cut back to give 

widest possible water views. Unit has 1,620 sq. ft. 
and opened for $113,400 plus cost of boat slip. 


Fig.45 Seabridge, Huntington Harbor, The Landau Partnership—Architects. 


urn A 


Reversed layout of four-level 
unit gains view corridor for 
top-level living/dining area 
over rooftops of waterfront 
units. Home has 1,541 sq. ft. 
and sells for $92,500. 






Wide views are provided by 
greenhouse windows on two 
floors of 1,641-sq.-ft. unit 
($98,500). Not shown is big- 
gest unit (1,697 sq. ft.) which 
opened for $101,950. 


Fig. 47 Seabridge, Huntington Harbor, The Landau Partnership—Architects. 
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irvine, Calif. Richardson, Nagy, Martin—Architects. 
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Fig. 486 2200 ft’. University Park Town Houses, Irvine, Calif. 
Richardson, Nagy, Martin—Architects. 





Fig. 482 University Park Town Houses, Irvine, Calif. 
Richardson, Nagy, Martin—Architects. 












4 Bepent - 274% BATH UNIT 
IN. 48¢ 


| 2550 ft’. University Park Town Houses, 
“Vine, Calif, Richardson, sid Martin—Architects. 


2 BEDEM - 2% GATH UNIT 





Fig. 48d 1750 fi?. University Park Town Houses, 


Fig. 48¢ 1488 ft?. University Park Town 


Houses, Irvine, Calif. Richardson, Nagy, 
Martin—Architects. 
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High-density plan—87 unite 
189 condo town houses (plans fh ighae 
flats (plans in Fig. 50) on 2.17-ger, 9. 48) ang 
house buildings are four stories: S10. Town. 
buildings are seven and nine red 4Partmen; 
plaza is paved, landscaped, and hie Centra 
Parking is underground. a18rscaned, 

Apartment plans offer wic 
layouts and shapes. Most tate of room 
outdoor aroas—patios at ground level O Private 
decks on second floor, balconies at bt CONCretg 
7 units on top three floors have Ntetiaveg ee 
of nine avai Si 
slat ailable plans are keyed to building 


Fig. 
htt Rll houses, Minneapolis, Minn. Miller, Hanson, Westerbeck, Inc.— 
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Town houses, Minneapotis, Minn. Fig. 49¢ Town houses, Minneapolls, 
Minn. Miller, Hanson, Westerbeck, 


Inc.—Architects. 


Fig. 49¢ 


Fig. 496 Town houses, Minneapolis, 
Miller, Hanson, Westerbeck, Inc.—Architects. 


Minn. Miller, Hanson, Westerbeck, 
530 inc.—Architects. 
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Fig. 61 Islegraph Landing, San Francisco, Calif. Bull, Field, Volkmann & Siockwel!—Architects. 
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Fig. 62 Hancock Square, Los Angeles, Calif. Richard- 
son, Nagy, Martin—Architects. 
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Hichardson, Nagy, Martin—Architects. 
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Two-level town houses are stacked two hi 
in both of the project's four-story buildings 
Each building contains 28 townhouses—q 
with two bedrooms and four end units with, 
three bedrooms. Bedrooms are on the Upper 
level of each bottom unit and on the lower 
level of each top unit (see Fig. 52). This 
arrangement reduces potential noise problems 
by isolating the bedrooms from the active liy- 
ing areas of upstairs or downstairs neighbors 
It also gives active-living levels direct access to 
private outdoor areas—an enclosed patio off 
the bottom unit and a roof garden above the 
top unit. The dining room of the top unit also 
opens to a balcony. 


i} ff) 


Ce JT TT f 
Ss 








yard J 


Fig. 53 Typical units. Hancock S4U0 
Fig. 53a Site plan. Hancock Square, Los Angeles, Caiif. Angeles, Calif. Richardson, Napy, mar 


Architects. 
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Town-house clusters comprise five units sited 
so as to provide complete privacy for each 
owner. Two-story privacy walls isolate the 
patios and balconies of adjoining units. 
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Fig. 54 Ocean Reef Club, North Key Largo, Fla. Hatcher, Zeiger, Gunn & Assoclates—Architects. 
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Waterfron| Develop designed to respond to the region's hie.” 
The site plan in Fig. 554 shows how a large por character. Two entrances hsvehes 8 histor; 
tion of the 9-acre site was turned into a big lake, -aquce on-site vehicular traffic a ” Provided to 
with the town houses sited on islands and nits form cul-de-sac clu Nd apartm 
sters off the main | €nt 
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efficiency with a lo 
room unit, of which there were only 18. The orientation of the 
we apartme 
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by a commuter rail line to the north, a major 
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Montpelier Oaks, Laurel, Md. Victor 
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Fig. 562 Front-kitchen model. Montpelier Oaks, Laurel, Md. 


Smolen & Associates—Architects. 
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Montpellier Oaks, Laurel, Md 


Smolen & Associates—Architects. 
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The mobile home is considered a special cate- “\ 
gory of single-family housing. The mobile e® 
home is perhaps the most economical form of 
single-family housing built today. It combines 
economy of indoor and outdoor space and con- 
struction costs and, in addition, is not bound by 
the same standards other single-family housing 
is. 

Since it is often designed for and occupied by 
families with few or no children, it is smaller 
than conventional housing. By using less land 
per house site and by clustering common facil- 
ities—laundries, indoor and outdoor recreation, 
etc.—mobile home parks can be built at densi- 
ties well above those for other detached 
dwellings. Finally, low costs are possible by 
using construction methods and materials 
which the codes do not permit for other types 
of housing. 

According to the mobile home industry, there 
are three basic types of mobile home parks: the 
housing-oriented park, the service-oriented 
park, and the resort-oriented park. These are 
usually owned and managed by private compa- 
nies or private citizens who lease individual lots 
for parking a single unit. However, the latest 
trend is toward mobile home subdivisions 
where individual lots are sold, not leased. 

The housing-oriented park is not designed for 
@ specific clientele, although its occupants are 
generally young married couples. Of the three 
types of parks, this is the only one marked by 
any degree of mobility. But the ever-increasing 
size of the units and the resultant cost of trans- 
porting them from one location to another 
inhibit frequent moves. The service-oriented 
parks are primarily designed for retired per- 
sons, although some parks have areas set aside 
for young families with children. The resort 
parks are almost exclusively for adults, gener- 
ally retired. These parks generally operate on a 
system similar to that of a country club with Fig. 1 
memberships for park residents. In the past 
many were open only on a seasonal basis, but 
today year-long occupancy is common. 

In the past, most mobile homes had rather 
undesirable locations. They were, and still are 
in most instances, excluded from residential 
districts by local zoning ordinances. The newer =e 
large parks are being developed at outlying eA = : 
locations, beyond the limits of restrictive zon- \ NA NA \ N“ 
ing, where sizable parcels of land are available a 
at prices developers are willing to pay. Better 
planned, more attractive units and park sites oe | \ \ X\ XZ 


should make the mobile home next to the rail- 


road tracks or the town dump an anachronism. y 
9 4 J oO ih 





Fig. 2 
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Fig. 3 Brockway Springs, Lake Tahoe, Nev. Bull, Field, Volimann, & Stockwe!l—Architects. 





ysTEAD PLANNING ZONES 


help the planner organize each activity rel- 
Zone ll other activities, and to allow for each 
e 10 factor for each activity. Each zone is 100 
0 ns ess space may lead to crowding, and 
ae are often desirable. The areas of the 
shown are: zone 1 = 0.7 acres; zone 2 = 
res; 0ne 3 = 2.3 acres; zone 4 = 2.8 acres. 
1,6 ac , three zones include most basic buildings 
The Seen and use about 4.6 acres. 
ant eit farmstead with @ family living area, 
FO rhe house at the center of the planning 
plo®* “for a farmstead without a house, the 
out is usually the center, because vehi- 
tal materialS, and labor yend to work from the 
- These 100-ft bands are activity zones, 
: ey help locate major activity areas, help 
- cerve @ desirable family living environment, 
vy encourage spreading the farmstead out, 
saving space for present operations and future 


expansion. See Figs. 1 and 2. 


Zone 1: Family living Lawns, recreation space, 
flower and vegetable gardens, and guest park- 
ing ere close to the house. Protect zone 1 from 
noise, odor, and dust as much as possible. 


zone 2: Machinery center Shop, storage, and 
related services that are relatively quiet, dry, 
end odor-free are in zone 2. Consider screening 
the center from family view. 

Much of the driveway and farm court may be 
‘n zone 2. Put fuel and chemical storage toward 
the outer edge—near the machinery, but 
removing odors, fire danger, and some hazard 
to children perhaps 200 ft from the house. 


Zone 3: Grain, feed, and some livestock These 
areas cause dust, noise, traffic, and odor and 
are therefore moved another zone farther from 
the house. 

Grain and feed handling and processing 
require electric power and good vehicle access. 
But keep heavy equipment, large dryers, and 
fire hazards away from the house. Zone 3 is a 
compromise. 

Small animal units may also be in zone 3; that 
is, small animals or a small number of animals 
may not seriously degrade family living. A live- 
stock unit close to the house is convenient for 
active management of maternity and nursery 
units or for care of pet or hobby animals. 


Zone 4: Major livestock facilities A large unit, 
whether confined to a building or on drylot, cre- 
ates demand for adequate space, drainage, 
waste management, access, loading facilities, 
feed distribution, and other services. It also cre- 
ates noise, dust, traffic, and odors. Space for 
expansion is usually important. Locate major 
livestock production in zone 4 or beyond. 

Moving away from the old farmstead is fre- 
quently the most economical, as well as satisfac- 
lory, way to solve major expansion problems. 
Zone planning applies to both cash grain and 
livestock farms, A grain farm can become a live- 
Stock farm and vice versa; so allow for both 
gain and livestock in your master design, to 
Protect future growth, efficiency, and sale value. 
Adjusting to changes in health, labor supply, OF 
economics can be difficult unless space is avail- 
able for expanded and new facilities. 


FARMSTEAD AND MAIN ROAD 


The illustrations in Fig. 2 show some of the 
Problems encountered in designing a farmstead 
Plan, Prevailing winds are assumed from the 
northwest or west in winter, and from the north- 
West, southwest, and southeast in summer. 


Figure 2a shows s 
ad 


wi 


pace between buildings, an 
oS errant and a good windbreak for 
ales Bs. But, the house is southeast of 
P ivestock; SO some winter winds will carry 
° ors to the living area. If possible, plan the 

Ouse farther west or southwest and the live- 
stock center farther northeast. 

"Fig. 2b a straight drive would permit 
north and northwest winds to blow directly 
toward the court. The layout can be improved 
by exchanging the house and machinery cen 
ters and using the alternate drive location 
shown. 

In general, Study prevailing wind directions. 
Position the house so that fewest winds blow 
toward it from the rest of the farmstead during 
the times of the year when dust, noise, odors, 
and insects are problems. Using the zones as 
described, locate the other activity areas. Loca- 
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tion within the farmstead area is also deter- 
mined by many other factors, such as drainage, 
electric and water lines, sewage system, and 


topography. 
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= 
Large Animal Unit a 


Seal! Anime! Unite ~ \ 


foo 





1a. Four planning zones. 

ifthe road is buty or fatree wr 
house and ""« road, set the * 
100' 


23, 18 between the 
use back further than 





1b. Example: Livestock enterprise north of the road. 
Major centers: living, livestock. Secondary centers: ma- 
chinery, grain. One driveway serves all centers; a 
separate drive could serve a new large livestock unit. 
The living area can be screened from other areas, yet it 
is convenient for family use, visitors, and observation. 
Leave space near all areas for expansion. 


2a. Farmetesd west of the road. 

Some winter winds come from the NW. Locate the 
house as far west, and the livestock area as far north, 
88 practical. 





. Farmetesd south of the rod. | 
Sia thet 8 curved drive svoids 8 straight cut through 


h and the 
ndbresk. Moving the house further south 
peers grea NE is desirable. An alternate drive loce- 
tion makes & good layout if the house and machine 


center can be reversed 


Fig. 2 


ic. Example: Grain enterprise north of the road. 
Major centers: living, grain. Locate machinery and supply 
areas for convenience and accessibility. 


Fig. 1 


2c. Farmeteed north of the road. 
A good relation between house, windbreak, livestock 
center and main road is easy with this layout. 





2d. Farmetead cast of the road. 


As in 2c, good layout is easy, assuming drainage and 


other factors permit this arrangement 
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Family Type | 


The most distinguishing feature of family life for 
this group is the presence of infants and very 
young children. Children under 6, for instance, are 
reflected primarily in playing and resting. These 
activities, not surprisingly, are the two foremost 
simultaneous activities occurring in the house as a 
whole. These and the other activities involving 
young children (special and frequent feedings, 
and general child care) should be provided for in 
such a way that supervision can be maintained 
and dangers to the children minimized. 

A successful house for this family type, there- 
fore, must accommodate the needs and activi- 
ties of young children and also provide for ease 
in communication between parents and chil- 
dren. Specifically, any space devoted to play 
should be easily supervised by the mother 
while she is preparing food or busy at other 
household activities. 

The attention required by the children leaves 
comparatively little time to the mother for 
sewing or house care. (These tend to become 
more prominent as the children grow older and 
more self-sufficient.) Food preparation activi- 
ties, which take up a larger proportion of the 
family’s time in later stages, are now less time- 
consuming for the family as a whole than play- 

ing, resting, eating, and care of family 
members. Eating takes up a considerable pro- 
portion of time at this stage, and is one of the 
most frequently occurring activities, probably 
because young children are both fed more 
often and take a longer time to eat than adults. 

The leisure time available to the parents is 
primarily spent in informal entertaining and 
watching television. Activities such as music 
and hobbies tend to develop in later years. 

Reading also assumes more importance in the 

later stages of the cycle. Most of the evenings 

for type | families are spent at home because of 
the children, and entertainment of guests is 
simple. It is at this stage that little time is spent 
outside the home by the wife and the children. 

This contrasts significantly with the families in 
their later stages, when, although the house is 
then used for more varied activities and by 
more people, much of the time of the family 
members is spent outside the house. 


Family Type Il 


The essential difference between the families of 
this type and those of type | is that some of the 
children are away at school for part of the day. 
Also there are generally more children in the 
family. . | 

it is in this stage that the roughest and most 

active play goes on, and at any time there are 
likely to be several age groups involved in differ- 
ent play activities. Friends from schoo! are fre- 
quentiy in the house during the afternoons. 
Because of this and because of the general desire 
on the part of both children and adults to work 
and enjoy their leisure in undisturbed surround- 
ings, a separate play area is recommended. The 
ideal location for this play area would be on the 
first floor, near the food preparation center and 
farm entry. This would provide the possibility of 
easy supervision when required. 

Although the older children were found to 
spend much less time resting than those under 
6 years of age, the activity was still the second 
most frequent one for the house as a whole, and 
quiet places for chiidren to nap are still neces- 
sary. Almost all the resting at this stage, how- 
ever, took place in bedrooms in contrast with 


family type !, where an appreciable amount of 
resting also took place in the living area. This 
suggests that with a greater number of people 
and more active children in the house there is a 
need for a relatively isolated and quiet area. 
There are a number of other space implica- 
tions concerning families of this type. Since the 
children generally require less care as they 
grow older, the mother has more time available 
to her for household activities. Sitting and talk- 
ing is now @ major activity for these families. 
Hobbies and reading are also significant for 
these families. There tends to be more leisure 
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engaged in by the family as a unit since ‘’ 
of the children are now old enough to 50m, 
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Activities of the children also tend to 
diversified as they grow older There come 
studying done by the children atteng; 
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Fig. 3 Schematic illustration of required areas, family 
type |, showing relative size, function, and relationships. 
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.. g distinct change in the atmosphere of 
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teens, in either case they are characterized bya 
growing maturity and diversity of interests. 
While the family tends to do some things 
together, the older children will begin to spend 
more time in their own rooms, or in areas 













Althou ) where they can be alo ir fri 
fear. for example, more time is spent on be still aie children in this family type may _clearly indicates the teed" tG onaieek | af 
yitchen. Y young or they may be in their rooms adequate for a range of cuviieg There 
is also a need for two distinct leisure areas so 
: a that adults and children can entertain their 

F FARMYARD a friends simultaneously and in relative privacy. 
/ af hn, The children are developing a variety of inter- 
; owe COST ests and consequently engaging in a greater 

AND TOWET CHILDREN'S BEDROOM range of activities. Their homework keeps them 

f oe ——— resting busy after school and their Participation in all 

; = : farm and home “chores” increases. The teenage 

F — girls spend somewhat more time on cooking, 
, rie laundering, and ironing than younger 

girls. 

_ eae With the children off.at school for most of the 

a day, the house also tends to be used less exten- 

le Feed preporction cup iceman sively throughout the day but more intensively 
. Eoting dienes: Entertaining during certain portions of the day. The home- 
: Studying ieee maker's principal activities are changed from 
. 4 oo those of child care and supervision to those of 


increased food preparation, ironing, business, 
and leisure. 


Family Type IV 


This phase of the family cycle is characterized 
by more modest space needs than the earlier 
phases. The general pattern of activities tends 
to be more limited in scope. 

The necessary activities such as eating, sleep- 
ing, personal hygiene, and dressing should be 
accommodated in the easiest possible manner. 
There will be a need for facilities for passive 
entertainment such as a radio or television set. 
A quiet, warm, and comfortable leisure area for 
talking or watching the activities of others char- 
acterizes the needs of this area. An important 
part of the life of the elderly person is spent in 
Fig. 5 Schematic illustration of required areas, family type Ill, showing relative size, function, and Teading and reminiscing, so that the appropri- 
relationships. ate storage space for books, pictures, and other 


items should be provided. 
DRIVE, PARKING AND 7 
7) 
v = 


Sleeping end resting 
idleness 





Particular attention in these homes should be 
given to safety features as they relate to older 
persons. Strength and speed as well as sensory 
perception and ability to judge physical relation- 
ships are somewhat lessened as a person grows 
older. Stairways, changes in floor level, and slip- 
pery surfaces should be carefully avoided. From 
the point of view of easy housekeeping, the 
house should be a compact one. Furthermore, 
two elderly people alone in a house need to be 
within easy talking distance of one another. A 
one-floor arrangement is therefore indicated for 
this family type, quite apart from the obvious 
hazards and waste of energy caused by stairs. 

Research shows that one of the problems 
concerning planning for families at this stage is 
the fact that there may be as many as three or 
four substages, each of which has its own spe- 
cial problems. As the family unit decreases in 
size, there is obviously far less conflict in the 
use of space and also less disturbance caused 
by the activity of other people. For example, 
when the family first enters this stage, the cou- 
ple itself may still be fairly active and indepen- 
dent; in fact, there may still be a grown child 
living at home, At the next substage, the couple 
has aged but both husband and spouse are still 
active in farming. Following this, the husband 
and wife may still be living, but they probably 
have become inactive in farming, or one 
spouse may now be living alone and evidenc- 
ing & steadily diminishing ability for activity. 
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LOCATION OF GARAGES 


Garages for one- and two-family houses are 
usually attached directly to the house or con- 
nected to it by a covered Passage. If attached, 
most building codes require 1-h fire resistance 
for the wall between house and garage. The 
one opening permitted in this wall must be pro- 
tected by a self-closing door having a 1-h fire 
rating and a sill 6 in above the Garage floor. If 
the house extends above the garage, the ceiling 
must also have a 1-h fire rating. 


Detached garage Carport or semi-attached 





A oO A PP = 
Fig. 1 Detached garage. Fig. 2 Carport or semi-attached garage. = 
c 
J 
Attached garage Garage within unit 
Rox = 
ST. 
Fig. 5 





A oO A PP AOA DP 
Fig.3 Attached garage. Fig.4 Garage within unit. 





Fig. 6 
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s\ZE OF GARAGES 


The minimum size for a one-car garage is 10 by 
90 ft, inside dimensions (Fig. 7a). This permits 
access to one side of the car only. The addition 
of 2 ft in both directions, or 12 by 22 ft, is rec- 
ommended for comfortable access to both 
sides of a large car (Fig. 7b). For two cars, inside 
dimensions of 22 by 22 ft are recommended 
(Fig. 7c). These dimensions are for garage use 
only; if work or storage space is to be included, 
the dimensions must be increased accordingly. 


Generally speaking, the garage is not the best 


location for these spaces. 





Fig.7a Minimum one-cargarage § Fig. 7b Adequate one-car ga- 





CARPORTS 


Carports require approximately the same roof 
area as garages. Supporting posts need not be 
located at the outer edges of the roof provided 
they are spaced so that there is no interference 
with car door openings (Fig. 74). 


with average medium-sized car (§- rage with average large car. large cars. 


fi door recommended; 8-ft door, if 
used, should be offset as shown). 





WALL SINGLE LARGE SINGLE 
Fig. 6 Garage sizes. 


FULL SINGLE SMALL DOUBLE 


a 22'-0" ee 





Fig. 7¢ Adequate two-car garage with average 


Types of Single-Family Houses 


GARAGES 





INE OF ROOF 
i on —eE os = SS a 


Fig. 7d Adequate one-car car- 
port with average large car. 
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rRODUCTION 
aspects of apartment unit design today 

Most the need to comply with basic minimum 
reflect ids. such standards are enforced by 
stan a housing codes, and by administra- 
buil quirements set by governmental agen- 
tive ne approve housing proposals. Generally, 
cies t standards deal with minimal floor areas, 
— privacy, ventilation, sanitation, food 
anal on, safety, utilities, and construction. 
econ requirements provide adequate space 
for typical family activities, e.g., relaxation, 
sleeping. preparation of . meals, eating, and 
maintaining sanitary conditions and storage. 

ig recognized that all of the criteria relative to 
on of apartment types cannot be met com- 


select! 
pletely on any one development. Since many fac- 
tors in the problem may be in some degree 


opposed to 2 number of the others, a well-bal- 
anced compromise is often the best solution that 
can be obtained. For instance, dwelling types 
that naturally lend themselves to the physical 
nature of the site may not be well suited to the 
special needs of the tenants; types that are best 
fitted to the general economic level of the tenants 
may not be in accord with the zoning regulations 
in effect, or may be incongruous with the existing 
neighborhood pattern or its trend. 

Many conflicts between the several factors 
might be cited. Mo-eover, there are no rules 
whereby any single criterion can be met with 
assurance that the right answer has been found. 

All the factors listed, however, have proved 
significant and worthy of full consideration in 
this phase of project development. Hasty deci- 
sions or rigid adherence to preconceived ideas 
as to types of housing not only may jeopardize 
the success of a project but may work an injury 
to the orderly and proper development of the 
community of which it is a part. 


Food Preparation 


A food preparation center is required that will 
allow normal food preparation and serving 
activities for the number of occupants of the liv- 
ing unit. For the smaller units, efficiency and 
one-bedroom, a kitchenette would be adequate; 
for the larger units a full kitchen is required. 

The food preparation center must be 
oe with at least a sink, range, refrigera- 
alae full complement of storage space 
see sl wall and base cabinets, counters, and 
dies closet. Optional equipment may include 
ne washer, washing machine, clothes dryer, 

S€parate freezer. 


Bathrooms 


cont ing unit must have at least one private 

tory and b equipped with a water closet, lava- 

€droom athtub. Larger units with two or three 

Ment e i should have an additional compart- 

i 'Pped with @ water closet and lavatory. 

é clothes tA include a medicine cabinet, 
amper, and other accessories. 


Apartment Layout and Privacy 
All parts of 


th . . 
arranged that e dwelling unit should be so 


Out interfer each may function properly with- 
atrangeme Ing with any other. Specifically, the 
@80n ne 4s of rooms should be such that no 
another i walk through one room to get to 
living mPa aa ts To walk through a bedroom or 4 
°€ptable thee get to another bedroom is unac- 
, lea bathroom must be accussible to 
Ntendeg shia ralehe ak entering any other room 
‘00m must Sieeping purposes. Also, the bath- 
'NG room er Open directly off the kitchen, liv- 
‘INing area, or bedroom. 


a 


TABLE 1 


Only access from 
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1 bitabl —. To Shall not be through 
abdita aa = —— = _ ot oo ee 
Habitable a Bathroom Bedroom 
Habitable room! Habitable room Bedroom 
Bedroom! Habitable room Bathroom 
Bedroom Bathroom Another bedroom 
Bathroom Habitable room 


room. 


*In - ivi 
one-bedroom living units only, access to the bathroom from the living room may be through the bed- 


t ° 
A required bathroom Opening directly into a kitchen is not acceptable. 


¢ 
noun 2 bathroom shall not be located on a separate floor (full story height) from all bedrooms of a liv- 
» Even exterior spaces such as balconies or porches must be provided with privacy. This can easily 


be achieved by physical separation or adequate visual screening from each other. 


Table 1 shows the room arrangements that 
are not acceptable by FHA standards. 


Storage 


Every dwelling must be provided with adequate 
closet and storage facilities for a variety of uses. 
This should include provision for a normal 
amount of frequently used personal and house- 
hold items. The following types of locations of 
closets are considered to be minimal. 

The FHA requires the following minimum 
amounts of general storage if it is located 
entirely within the living unit. If storage is pro- 
vided outside the unit, the total volume must be 
increased by approximately 100 percent. 


Storage Outside Living Unit 


Each development or building requires central 
storage spaces for individual tenant storage. 
This area would be for baby buggies and 
wheeled toys. Adequate protection and ready 
accessibility is essential. These needs require 
management control and security with locks 
and other devices. If space is located in base- 
ment areas, ramps or elevators are required. 


Coat Closet 


Each living unit requires one coat closet near 
the front entrance of the unit, preferably off the 
foyer. The length should be sufficient to hold all 
the outer garments of the family. 


Linen Closet 


A linen closet is needed to store all kinds of 
linens that are used daily. The best location is 
usually considered to be near the bedrooms or 
near the bathroom. The greater the number of 
bedrooms, the larger the linen closet should be. 


Storage within Living Unit 


Each living unit requires at least one separate 
closet for general storage purposes. it should 
be located in 4 conveniently accessible place 
within the unit. Sometimes it can be combined 
with clothes closets or coat closets. 


Light and Ventilation 


Each living unit must be provided with an ade- 
quate amount of light and ventilation. The pur- 
pose of this requirement is to prevent the 
accumulation of unpleasant odors and provide 
adequate fresh air for healthful living. 

The generally accepted standard for natural 
light is that each habitable room must be pro- 
vided with 4 minimum window area of at least 
10 percent of the floor area of the room. 

For natural ventilation, each habitable room 
must be provided with a minimum ventilation 
area of at least 5 percent of the floor area of the 


TABLE 2 Schedule of General Storage 


0- and 1-bedroom 100 f° 
2-bedroom 140 ft? 
3-bedroom 180 fr? 
4-bedroom 200 ft? 





room. In most cases this is achieved by having 
half of the window area open to get the required 
ventilation. Only in kitchens or bathrooms may 
mechanical ventilation be substituted for natu- 
ral ventilation. For bathrooms, mechanical ven- 
tilation is generally considered to be more 
effective because a positive movement of air 
is achieved. For kitchens, both natural and 
mechanical ventilation are used. For obvious 
reasons, mechanical ventilation does remove 
cooking odors much more effectively than natu- 
ral ventilation, and is preferable in most cases. 

The ideal arrangement of rooms in a living 
unit for natural ventilation is to achieve through 
ventilation; that is, air enters at one end of the 
unit and exits at the other end. If the building 
is properly oriented toward the prevailing 
breezes, through ventilation can easily be 
obtained with the proper floor layout. 

The next best arrangement of rooms is to 
have the living unit face in two different direc- 
tions at a minimum of 90°. This will achieve 
cross ventilation through the living unit. In 
recent years, with the installation of air condi- 
tioning in most luxury and middle-income 
housing, the need to depend on natural ventila- 
tion has lessened. Also, the poor quality of our 
air in urban areas reinforces the desire to utilize 
mechanical ventilation or air conditioning rather 
than natural ventilation. 


Utilities 


1. Water. All living units must have hot and 
cold running water. 

2. Electricity. All living units must have enough 
current capacity in the electrical system to allow 
the use of normal electric lights and appliances. 

3. TV. Provisions must be made for the instal- 
lation of a master antenna, amplifier, and distri- 
bution system to an outlet in each apartment. 

4. Heat. A system of heating must be pro- 
vided that is adequate for the maintenance of a 
temperature of 70° when the outside tempera- 
ture is 0°. 

5. Garbage and trash removal. An adequate 
system for the storage, removal, or disposal of 
trash and garbage must be provided. This 
includes temporary storage within easy reach 
of the living unit, a method of collection, and 
incineration or compaction. 

The balance of this chapter is devoted to a 
description and illustration of apartment floor 
plans ranging from the efficiency unit to the 
triplex layout. In addition, specific bathroom 
and kitchen arrangements are depicted. 
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GENERAL CONSIDERATIONS AND 
STANDARDS 


The minimum requirements ensure sufficient 
space to allow the placement of normal furni- 
ture in all the rooms. In addition, reasonable 
allowances are made for circulation between 
and around the furniture and to have access to 
all drawers, cabinets, and work spaces. 

These standards are defined as (1) minimum 
room dimensions and (2) minimum floor areas. 
The most widely used standards are Federal 
Housing Administration standards, which are 
given below. Many states, cities, and housing 
authorities have adopted variations on these 
standards. Table 1 indicates the minimum room 
sizes and dimensions for individual rooms. 
Table 2 indicates the minimum room sizes and 
dimensions for combined spaces. To ensure 
adequate volume for each space, the FHA 
requirement for ceiling height is 8 ft, which is 
considered to be the absolute minimum for all 
habitable rooms. Halls, public corridors, toilets, 
and storage areas may have slightly less 
height. 

A safety requirement is that the distance of 
travel within a living unit and the door of any 
room leading to the doorway of an exit corridor 
must not exceed 50 ft. 


Floor Areas 


Total net floor areas per dwelling unit, as shown 
in Table 1, are calculated at the principal floor 
level and measured between the inner finished 
faces of exterior walls in detached dwellings, 
and to the centerline of partitions. 


Light and Ventilation 


1. Method of measurement. Measurements 
in this section are based on distance between 
finished floor surface and ceiling surface (if fin- 
ished) and between finished wall or partition 
surface. 


TABLE 1 Minimum Floor Space Required for Household Activities, Furniture, Equipment, and Storage, ing 





U 

Number of persone Aare Fay 

1 2 + = 
8 
For basic activities i. 

Sleeping and dressing 74 148 222 296 370 

Personal cleanliness and sanitation 35 35 35 70 » 
Food preparation and preservation 8 76 97 97 11g mn 
Food service and dining 53 70 91 105 1908 
Recreation and self-improvement 125 164 221 286 357 148 
Extrafamilial association 17 17 34 34 51 38) 
Housekeeping - 48 91 110 127 Ae 5 
Care of the infant or the ill 124 124 124 124 149 
Circulation between areas 20 20 35 35 45 124 
Operation of utilities 20 20 20 20 : 
Total basic dwelling unit area 380 765 989 1159 Tap ~ 
For other activities 0 

Laude 36 48 65 0 6, 
Household maintenance 42 42 42 4 i 
Circulation, two-story 32 32 32 39 : 
Total with other activities 416 887 1128 1313 7590 _ 


36 
source: “Planning a home for occupancy,” Standards for Healthful Housing, Public Adm, Service, 1950 


American Public Health Assoc. 


2. Minimum ceiling heights. (a) Basements: 
7 ft clear under joists; for basement dwelling 
units, 7 ft 6 in. (b) For all dwelling units on floors 
above basement, 7 ft 6 in. 

3. Living space in basements. |n rooms used 
for living, sleeping, or eating, or dwelling units, 
the finished floor should be not more than 2 ft6 
in below the outside finished grade at required 
windows. 

4. Habitable rooms, Provide light and ventila- 
tion in rooms used for living, sleeping, eating, 
and cooking, as indicated below. In computing 
the floor area of rooms with sloping ceilings, 
the area with less than 5 ft of headroom should 
not be included. 

a. Total glass area. Not less than 10 per- 
cent of floor area of room. 

b. Ventilating area. Not less than 4 per- 
cent of floor area of room. 

c. If windows open on covered porches 
and terraces, or are in rooms any por- 


tion of which is more than 18 ft from a 
window, the glass area should be not 
less than 15 percent of the floor area of 
the room. 

. Unless separately lighted and Venti- 
lated by windows that provide the 
required glass and ventilating area, 
include any alcove adjoining a habit. 
able room as part of that room in com. 
puting required glass and ventilating 
area. 


. An alcove may receive light and venti- 


lation from the window of an adjoining 
habitable room only when the com- 
mon wall between the alcove and the 
habitable room contains an opening, 
the area of which is not less than 80 
percent of the area of the entire wall on 
the alcove side. 


5. Bathrooms. Provide light and ventilation in 
bathrooms. 
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pst? Elderly 
in clase eee at N 
Efficiency a 
| 0-bed room 1-bedroom 1-bedro , 
——— oe om 2-bedroom 3-bedroom _ 4-bedroom 5-bedroom 6-bedroom 
- ee —_ aximum Allowable Dwelling-Unit Areas* 
~~ <i ee 2 _ 6 
: upaney aaa 3 ay B - - 8 10 12 
mn cou - 400 4 4 6Y% Th ) 
trum area within perimeter 525 550 720 900 1120 1320 1540 
a . ‘ 
’ Guide to Maximum Space Areas (Not Mandatory) 
ing 100 m minimum dimension 145 155 160 165 170 175 
£ in . 7 
segroom _dining room combination ar 120 170 185 205 220 230 240 
sate ee 40 50 60 75 90 100 110 
achen-dining room com 70 90 110 130 150 170 
a soat closet ; ; 4 6 8 10 12 14 
enclose 4 5 6 7 8 9 
en work top (countertop) sn 4 4 6 8 9 9 9 
; 20 30 36 
rachen shelViNg 42 54 60 60 
General storage (20% should be 10 20 25 30 35 40 45 50 
near kitchen) . ot 
gedroom 1 minimum width 8 ft 6 in’ 65 120 125 125 125 125 125 125 
sedroom 1 closet 6 8 10 10 10 10 10 10 
Bedroom 2° 100 100 100 100 100 
Bedroom 2 closet 8 : 7 : 
Bedroom 3° 90 100 100 100 
Bedroom 3 closet P : : 
Additional bedrooms = ia i 
‘These areas do not include stairs and stair landings inside unit, general storage and circulation outside unit, public facilities (stair, elevators, etc.), or space for 
heating equipment. 
For heating equipment, add 15 ft? for equipment operated by tenant; add 30 ft? for heater room for gas equipment, add 45 ft? for heater room for coal or oil 
equipment. 


‘All bedrooms 100 ft? or larger shall accommodate twin beds. : 
source: “Low-Rent Housing Manual”—221.1, Housing Assistance Adm., Dept. of Housing and Urban Development, Sept. 1967. 
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556 


rennet include stairs and stair 
i j - These areas do not inciude stair 
The total floor area of a dwelling unit, mea ' Aree 
sured between the linear finish of enclosing landings inside the ph iia OI 
exterior walls and between partitions separat- circulation outside t 7 unit, D 
i i tC.). 
ing units, should not exceed the following: (stairs, elevators, e 


—— TT 


Occupancy ‘ . ” a. 

(persons) 1 2 — — 

ipti i 1-bedroom 2-bedroom 3-bedroom 4-bedroom 5-bedroom e hema 
“i ma 3 0% By, ey 1% ay. 
Area, ft? 360 550 720 900 1120 1320 1540 


TABLE 1 Minimum Room Sizes and Allowable Room Count for Separate Rooms 
Minimum area, ft? 


FURNISHABILITY REQUIREMENTS“ 

















A dwelling unit must contain space so planned oo 7 ; 
as to accommodate the following furniture, _ Room LU with LU with LU with LU with LU with Linas 
facilities, and equipment, and permit free circu- Name of space* count 0 BR 1BR 2 BR 3 BR 4BR dimension 
lation with due allowance for heating devices, LR 1 NA 160 160 170 180 rrr 
door swings, accessibility to electric outlets, DR or DA 1 NA 100 100 110 120 S8ik. 
etc. Such furnishability should be demon- K 4 NA 60 60 70 pn + : 
strated on the dwelling plans. Wichanette V, 40 40 NA ~ NA NA 36 in 
1. Living space: BR (primary) 1 NA 120 120 120 120 9 ft 4in 
Couch, 3 ft 0 in by 6 ft9 in BR (secondary) 1 NA NA 80 80 80 8 ft 0 in 
Large chairs, 2 ft 6 in by 3 ft 0 in 1 for one- Total area, BRs NA 120 200 280 380 
person unit, 2 for all others OHR 1 NA 80 80 80 808 ft 0 in 
Desk, 2 ft by 2 ft by 3 ft 4 in None required Bathroom Y, 
for efficiency unit Half bathroom % NA 
TV, 1 ft 4in by 2 ft Bin Foyer Ye 25 25 25 25 25 4 ft Oin 
2. Dining space: Balcony or porch Ys 70 70 70 70 70 6 ft Oin 
Table, one or two persons, 2 ft 6 in by 2 ft Terrace Ye 120 120 120 120 120 8 ft Oin 
6 in *Abbreviations: 
Table, four persons, 2 ft 6 in by 3 ft 2 in LU = living unit 
Table, six persons, 3 ft 4 in by 4 ft Oin LR = living room 
Table, eight persons, 3 ft 4 in by 6 ft 0 in or DR = dining room 
4ftOinby 4ftOin DA = dining area 
Table, 10 persons, 3 ft 4in by 8 ft 0 in or 4 K = kitchen 
ftO in by 6 ft Oin K’nette = Kitchenette 
Table, 12 persons, 4 ft 0 in by 8 ft 0 in NA = not applicable 
Chairs, 1 ft 6in by 1 ft 6 in BR = bedroom 
3. Sleeping spaces (per two persons): OHR = other habitable room 
Twin beds, 3 ft 6 in by 6 ft 9 in or double 0 BR = LU with no separate bedroom 
bed, 4 ft 6 in by 6 ft 9 in (single bed for source: Adapted from Federal Housing Adm., Minimum Property Standards. 
efficiency unit) 
Dresser, 1 ft 10 in by 3 ft 6 in (one for effi- TABLE 2 Minimum Room Sizes and Allowable Room Count for Combined Spaces 
ciency unit) — 
Chair, 1 ft 6 in by 1 ft 6 in Sarina Minimum area, ft 
Crib, 2 rt 4 in by 4 ft 5 in (for first bedroom Combined room LU with LU with LU with LU with LU with 
of family unit) space*! count 0 BR 1BR 2 BR 3 BR eu 
, ; _— ae 930 
*“Low-Rent Housing Manual”—207.1 Dept of een (DR size) % a oie si se 270 
Housing and Urban Development Housing Assis- LR-DA-BR 2 240 NA — NA NA 
tance Adm. LR-DA-K oy te : NA 310 
60 270 290 
LR-BR 1% 190 NA NA NA os 
K-DA' 1%, 100 110 110 120 i 
K-DA (DR size)! 2 NA 150 150 160 m 


Nh a a a, ee, 


*Abbreviations: 

LU = living unit 

LR = living room 

DR = dining room 

DA = dining area 

K = kitchen 

K'nette = kitchenette 

NA = not applicable 

BR = bedroom 

OHR = other habitable room 
0 BR=LU with no separate bedroom 


'f : : P 
or two adjacent spaces to be considered a combined space, the clear horizontal opening 
A 


spaces should be at least 8 ft wide, except for a 
dimension should be 6 ft 0 in and the clear ° 
dimension should be 10 ft 0 in and the cl 
light and ventilation should be complied with. 


Source: Adapted from Federal Housing Adm., Minimum Property Standards 


combined K-DA. For 1%-room count of K-D 
pening at least 4 ft 0 in. For 2-room count of K-DA. e 
ear opening at least 6 ft 0 in. All requirements having ' 


NA 


berwee" 
the leas 
ne ies! 

o wit! 
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of Apartment Types 







































_ See... One-bedroom Two-bedroom 
~~ ginimal apartment with cooking and f : par 
er Miawna! ap ities! Desived 9 Smallest apartment having separate living Apartment having adequate space for family 
Ger teristics bathroom ses aia rain ite ; Yeu? and sleeping accommodations. Contains living. Contains full cooking and bathing 
chare who will occupy premises for short adequate cooking facilities and dining facilities. May have separate dining room. 
periods of = Sng ter seer reas. Requires storage space for many activities. 
Meals will be simple and few. 
ae Combined living, sleeping, dining area; Combined living-dining area, kitchenette, Living room, dining room, kitchen, master 
Elem minimal cooking facilities; bathroom; separate bedroom, bathroom. bedroom, bedroom, bathroom, small 
minimal storage space. ‘aiislinniianei: 
saaecnie Full bthroom ps A Se One bathroom (four fixtures) 

0 ; a ee ee A 
Se a 
site 
number of One or two persons Two persons Three or four persons 
occupants 
Type of occupancy Single persons Young couples Family with 1 or 2 children 

Young couples Elderly Couple with older or younger relatives 
Elderly Families with one child 
Temporary personnel or transients 
pinning Generates the least number of children Generates a small number of children per Adequate school facilities required for 
considerations per dwelling unit. Fastest turnover in dwelling unit. Provides flexibility for children. Adequate facilities for recreation 
occupancy. Minimum requirements for variety of dwelling unit types ina required. Generally stable type of 


community facilities. community. Relatively stable type of occupancy. 


occupancy. 
One car per dwelling unit. 1¥%—1%2 cars per dwelling unit. 


parking One car per dwelling unit. Elderly people 


requirements may require less. 


Five-bedroom 


bedroom 


Three-bedroom Four- 
Apartment for extremely large family or with 


Apartment for average-sized family. Apartment for large-sized family or occupancy 
with different generations living in the same several generations living in the same household. 











household. 
Living room, separate dining room, kitchen, Living room, separate dining room, kitchen, family Living room, separate dining room, kitchen, family 
master bedroom, two smaller bedrooms, room, master bedroom, three smaller bedrooms, room, master bedroom, four smaller bedrooms, 
bathrooms, outdoor area. bathrooms, outdoor area. bathrooms, outdoor area. 
thor 2 bathrooms ~_Twobathrooms eB athroOMS 
800-1100 ft? 1100-1500 ft? Minimum area 1400 ft? 
Four to six persons Six to eight persons Eight to twelve persons 
Family with two to four children Family with three to six children Family with six or more children 
Family with elderly persons or relatives Family with elderly persons or relatives Family with elderly persons or relatives 
Generates @ variety of school needs and Generates a variety of school needs and Generates a variety of school needs and 
recreational facilities. recreational facilities. recreational facilities. May require facilities for the 


elderly. 


—~7—-_. 


' Two to three cars per dwelling unit. 


i ee 
h-2 cars per dweiling unit. Two cars per dwelling unit. 
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SIMPLEX APARTMENT/FLAT 


The simplex is an apartment that has all its 
rooms on one level. The size may range from 
an efficiency up to a multibedroom unit. The 
simplex apartment is the most common type of 
apartment because it is the simplest and most 
economical to build. Because both the living 
and sleeping activities occur on the same level 
circulation is simplified. The close proximity of 
the two activities, however, may be disturbing if 
they are not properly zoned. 

It may be located either in a high-rise apart- 
ment building or in a garden apartment develop- 









BALCONY 
11°11" x 74" 


LIVING ROOM 
13°0" x 26'0" 


Fig. 1 


ticism of the simplex has been 
ount of floor area required in 
corridors or stairs in order to gain access to the 
apartment. For example, in a central-corridor 
scheme, the length of public corridor is approxi- 
mately equal to the length of the apartment. The 
configuration oF shape of the apartment will be 
determined by the type of building in which it 
will be located. With a central-corridor scheme, 
the apartment shape will be long and narrow to 
obtain maximum perimeter. With an open-cor- 
ridor scheme, the shape would tend to be deep 
and narrow, while with a tower scheme, the 


shape tends to be square. 


ment. A major cri 
the excessive am 


DINING ROOM 
113" x 1173" 


KITCHEN 
10°3” x 11'0” 


' 

tre 

on) 
’ 





CLOSET 





A flat is another way of dag: 
ie ellie It is €aCommon ie | 
and some 
the flat ae of the United Stat Teng 

rs to a small simplex es. Gene, 

as ec ilana or one-bedroom te 
u r | 

se of the term was to describe Unit, ion 

two-story buildings, with ong aoe mh, 

at Sin 


aq . 
™M Used ; MDa, 


other. The access hall or staj 

is often incorporated into ie mt 
maintained by the tenant, T 
grouped continuously in an 


we Ppe 
: living unit wr 
e flats rey Nd ls 
@ building Sually 





CHAMBER 
12'0” x 21'6" 


DRESSING 
6'9" x 11°3" 
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DUPLEX APARTMENT 


raditional duplex is the use Also the interrelationship of levels a 


DUPLEX APARTMENT sive aul separated by only one-half flight soot e Li ptlehadncrei USE Of space ” 
: is ki ion 

The typical duplex apartment is located on two off stairs. This arrangement age ae Pa as EE _ ge howe 

levels with the living room, kitchen, and dining tion of the two levels and reduc a Aataict Ol onventiong 


own. 
area on one level and the sleeping area on the of stairs a person needs to go up and d 


other level connected by an interior stair. The 
illustrations shown are for @ typical duplex 
apartment with an open-corridor building, and 
one utilized with a center-corridor building type. 

The major economic advantage of the duplex 
apartment is the elimination of a corridor and 
elevator doors on every other floor. However, 
this saving is partially offset by the need for an 
interior stair for each apartment. From a livabil- 
ity standpoint, the main advantage is the separa- 
tion of the fiving activities from the sleeping 
activities. This separation approximates the rela- 
tionship in a typical two-story, one-family house. 
It provides greater privacy and feeling of more 
space. 

The duplex apartment, whether located in 
a center-corridor scheme oF open-corridor 
scheme, has the added advantage of through 
ventilation for the upper level and two expo- 
sures, which permits better building orienta- 
tion. With an open-corridor plan, both levels 
can have through ventilation. The major disad- 
vantage for the duplex is the need for the inte- 
rior stair. For handicapped people or for the 
elderly, this may be a severe problem. Another 
advantage, which is less tangible, is the fact 
that a duplex apartment generally has more 
prestige or value than an equal simplex apart- 
ment. This can be seen in the development over 
the past years of greater numbers of duplex 
apartments in middle-income and luxury-type 
buildings. Fig. 1a Lower level. Fig. 16 Upper level. 
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Fig. 7 East Midtown Plaza, New York, N.Y. Davis, Brody and Associates—Architects. 
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Fig.8 Turin House, New-York, N.Y. Holden, Yang, Raemsch, & Corser—Architects. 


In Fig. 8 between the legs of the “L” are open 
breezeways, each two stories high. Besides 
two-story artists’ studios, there are a variety of 
one- to four-bedroom duplex apartments. Pub- 
lic halls and elevator stops are required only on 
every other floor where entrances are located. 
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For a densely forested site near the beach of — 20.6 acres—while leaving intact the forest 
Hilton Head Island, architects Stoller/Glasser atmosphere. Seemingly complex, the basic 
and Marquis Associates developed an extraor- _ plan is quite simple: in each building, two units 
dinarily inventive scheme that puts 308 unitson _ are stacked. (See Fig. 9.) 
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The intricate idea in Fig. 12 works clearly and 
well: Living and dining facilities of each duplex 
on the lower level: bedrooms are on the 
t higher level. The scheme steps vertically 
up the building, so that bedrooms of one 
duplex sit next to the living rooms of the next. 
Connecting stairways are tucked neatly into 
vacant cubage in the fire stair, packing it full. 
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Kahn, McAllister, Braik, & Day—Architects. 


Fig. 12 Mill Creek Apartments, Philadelphia, Pa. 
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TRIPLEX APARTMENT 


The triplex apartment is, as its name implies, 
located on three different levels. This type of 
apartment is restricted to the most luxurious 
high-rise apartment buildings or to the three- 
level town houses. The kitchen, dining, and liv- 
ing rooms are generally located on the lower 
levels while the bedrooms are on the upper lev- 
els. The separation of activities creates greater 
privacy and livability. In high-rise buildings, 
corridors on the upper levels may be omitted, 
but interior stairs must be provided. To justify 
the use of stairs, the apartment must be rela- 
tively large. consisting of three bedrooms or 
more. Such apartments can only be supported 
in private luxury-type buildings. Even then 
triplex apartments are not extensively used. 

A variation of the triplex utilizing three half 
levels of floors, similar to a split-level house, is 
shown. A compact unit and interesting space 
relationships are possible with this approach. 
However, the most common use of this type of 
housing unit is with the town house. In this 
arrangement, the living area may be at the low- 
est level and the bedrooms on the upper two 
levels. An alternate arrangement is to have the 
living activities on the middle level, sleeping on 
the top level, and a garage, family recreation 
room, or den on the lowest level. 

Essentially, this type of housing unit approxi- 
mates the traditional three-story, single-family 
house. 
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EFFICIENCY APARTMENT 


Elements 

The efficiency apartment consists mainly of one 
large room combining living, eating, and sleep- 
ing activities. An alcove may be provided for a 
kitchenette with minimum facilities. It is also 
provided with a full bathroom. 


Design 

The essential design feature is the flexibility of 
the main space to be used alternatively for liv- 
ing, sleeping, and dining. Most often, a convert- 
ible sofa bed is used to achieve this flexibility, 
and the entry foyer can be used as a dining 


& 
a 
r 
Vv 
- 
- 
w 


O.ccerae 


LivimGé - Oimime 





OD 


GROURS FLOOR 


DEN — EFFICIENCY 
Fig. 1 


Living: dining 
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Kitchen 





Fig. 2 Yotal area, 416 fi’. 


area. A critical problem is storage of clothes 


and a dressing area, which is often less than 
minimum. 


Size 


The size of an efficiency can range from approx- 
imately 200 to 500 ft. The FHA minimum 
requirement for an efficiency apartment is 
approximately 300 ft?. One way to add to the 
spaciousness of the apartment is to provide a 
terrace with an all-glass wall. 


Type of Occupancy 


Efficiency apartments are generally occupied 
by single persons, young married couples with 






LIVING ~ Orming 





GLECrinS 






KIvCmam 


secouo F.L0COR 


BALCONY — EFFICIENCY 


Living, dining 
13 x 16 





Fig. 3 Total area, 432 ft’. 
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out children, or elderly couples. Maximum 
number of occupants should be two persons. 


Planning Implications 


Because of the type of occupancy, no or few 
children are generated from this size apart- 
ment. This can easily avoid the need for new 
schools or the addition to an existing one. 
Single persons and young married couples are 
a relatively mobile group because of changes in 
Status or arrival of children. As a result, this 
type of occupancy has more turnover than 
older-family units have. The elderly tend to be 
stable in family size. 
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Studio referred to asa “studio” apartment. This type of = openness and SPaciousness. Th: 
unit occupies as much space as a one: bedroom ment is usually restricted to luxury. : Peo Of 3 aban, 
When the efficiency unit increases substantially apartment or more. However, it still is arranged and has a special appeal for ie 
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In size beyond the minimum size, it usually 1s as an efficiency apartment but with a feeling of such as for artists and photogre ee lOnaj ie 
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Fig. 7 One-bathroom studio apartment. Liberty 
Court, Battery Park City, New York, N.Y. 
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Fig. 9 Tribeca Tower, New York, N.Y. 
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Fig. 10 32 Gramercy Park South, New York, N.Y. 
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EFFICIENCY APARTMENT JUMBO EFFICIENCY APARTMENT 
Fig. 11 Queen Emma Plaza, Honolulu, Hawaii. |. M. Pei & Partners—Architects. 
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Fig. 12 Charlotte Area Project, Rochester, N.Y. Northrup, Kaelbe 
Architects. 
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Fig. 13¢ Studio apartment with separate kitchen and sleeping area. 
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ONE-BEDROOM APARTMENT 
Elements 


The one-bedroom consists of (1) a living-dining 
room (a separate dining room is very rare), (2) a 
kitchen area, (3) a bedroom, (4) a bathroom, (5) 
an outdoor terrace, which is optional. 


Design 


The main object of a one-bedroom apartment 
is its compactness. A full range of activities is 
anticipated within a minimal area. The foyer is 


frequently used as a dining space. The kitchen 
is often minimal. 






Size 

The size of a one-bedroom apartment can 
range from 400 to 600 ft’. The FHA minimum 
requirement for a one-bedroom apartment is 
approximately 500 ft?. The addition of an out- 
door terrace will add to the spaciousness of the 
apartment. 


Type of Occupancy 


One-bedroom apartments are occupied by two 
or three persons. This could include a wide 
range of individuals, such as young married 
couples with or without a child, elderly persons, 
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In the one-bedroom apartment shown in Fig. 
5, the gross area is 620 ft’. 


Features Dimensions, ft Area, ft’ 
Living room 12 x 18.5 222 
Dining space 

Kitchen 7.5x8 60 
Bedroom 10 x 13 130 
Bathroom 5x 7.5 38 


The unit in Fig. 5 has standard room sizes, good 
entrance privacy and protection, efficient orga- 
nization, internal privacy for bath and bedroom, 
and good circulation paths minimize disruption 
of activities. The orientation of the unit is 
toward the private outdoor space away from 
main entrance. 
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Fig. 13 Carriage House Condominium, 510 E. 80th St., New York, N.Y. 
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Fig. 21 255 W. 85th St., New York, N.Y. 
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Fig. 32 The Parke Imperial, North Bergen, N.J. 
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y_N 





ENTRY 















LIVING ROOM DINING ROOM 


BEOROOM NN OM 
23-10" 14:0° 18°-0° 2 10-0 








BALCONY 
17-0" x 7-0" 






BEDROOM DEN LIVING ROOM 
18-10" x 17°-1° 11-57 x 10°10" 30-3" x 13-10" 














Ske) 


O10) KITCHEN 
ow) 9-6" x 10-0" 






GALLERY 
23's 9-9" 












DINING ROOM bP besayt d Hailes 


e 





} | ] 
HUT 
* 
yedehend 
iba 
ATT 


Fig. 36 Century Tower, Fort Lee, N.J. 









Ld 
26eecoees= 


by 







WALK ns FOYER 


CLOSET 






tT null 
MITTIN aa 





*- Fig. 37 The Sovereign, New York, N.Y. 


587 


Types of Apartments 
ONE-BEDROOM APARTMENT 































wa = danel 
. ' ER I rm fe am 
ie neaaee 
BEDROOM Wi@prcsees: 
9-0" X 13-9" @:z355 












ci. dcx 





CL. 





LIVING ROOM 
ITD X are 






ORESSING 
B+ 10" X 6-4" 
CL. 


CL 








CL 






LIVING ROOM 
13° = 0" X 23°. 4" 





iRMm_omses. 
Erase gant gt 
waase@:'|: 
Swagga .« ii 
ee wee 2 
| et | 


——= | 

2 Paws ' 

UL St 
cl. 






BEDROOM 
11°- 1" X 1§°- §” 


KITCHEN 


Ono 





Fig. 38 32 Gramercy Park South, New York, N.Y. 
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Fig. 39 Tribeca Tower, New York, N.Y. 
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TWO-BEDROOM APARTMENT 
Elements 


The two-bedroom apartment consists of two 
bedrooms, living room, dining area (usually 
part of the living room), full kitchen, bathroom, 
and possibly an outdoor terrace. In luxury 
apartments, an additional half bath, consisting 


of a water closet and washbasin, may be 
included. 


The two-bedroom apartment is considered the 
average size for a typical family with one or two 
children. The range of family activities is antici- 
pated within the dwelling unit. The arrange- 
ment of rooms should be such as to permit 
@ reasonable separation of living activities 
(kitchen, dining, living) from sleeping activities. 


Size 


The size of a two-bedroom apartment will 
range from 500 to 1000 ft?. The FHA minimum 
requirement for such an apartment is approxi- 
mately 650 ft*. An outdoor terrace is important 
to add to the livability of the apartment. 
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Fig.2 Cari Sandburg Village, near Chicago. Cordwell & Partners— 


Type of Occupancy 


As stated, the average occupancy of two-bed- 
room apartments will be a family with one or 
two children. Often a third child or an older rel- 
ative would be included. Number of occupants 
will be a minimum of three persons and maxi- 
mum of four persons. 
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Fig. 3 Two-bedroom simplex plan. 








Types of Apartments 
TWO-BEDROOM APARTMENT 


In the two-bedroom apartment shown in Fig. 
4, the gross area is 920 ft’. 
Features Dimensions, ft Area, ft’ 
Ewingapace 12% 16.5 240 
Dining space 
Kitchen 9x10 82 
Bedroom 1 13.25 x 10 132 
Bedroom 2 11x11 121 
Bathroom 5x8 40 


The unit in Fig. 4 has standard room sizes, good 
entrance privacy, and efficient plan organiza- 
tion. The internal privacy for bedrooms is good, 
and the circulation paths are organized to mini- 
mize disruption of activities. The furnace, hot 
water heater, and laundry facilities are in the 
basement. The unit has a primary orientation 
toward private outdoor space and combined 
space for living and dining areas. 
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In the two-bedroom a tment sh 
7, the gross area is 949 ft? OWn in . 


Features Dimensions, tt 

Living space 16125 Atta 
Dining space 10x95 1H 
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Bathroom 6.5%7.6 1% 








ttt iTliit) 

(@RGeeeuanseae, 
iSaegaga Sesugsasg 
Mt 





fis ee 





Fig. 8 Total area, 628 ft’. 





ig. ’ ‘ ’ 


592 





Types of Apartments 
TWO-BEDROOM APARTMENT 


LIVING ROOM 
13-0" 16-9" 


DINING AREA 
FOYER g-o'n 3-9" 
@-9°n1/-5" 


APARTMENT 


ENTRANCE 
KITCHEN 
- 7-7 «7-¢ 


FOYER 


LIVING ROOM 8-0"'« 9-10" 
2-12 -0" 













1-0" |3-9° 






BEOROOM NO! 
i1'-O"« rot 









BEDROOM nO i 
if-O" «16-0 





BEDROOM WO 2 
0 - 5s i3- 6° 





Fig. 12 Four and one-half-room apartment (two bedrooms). 


593 








Types of Apartments 
TWO-BEDROOM APARTMENT 


594 


, 






iG ROOM 
MASTER BEDROOM ac ea ar 
Sas 41x25 
qe 


2%) 





PASS THRU 


WEST VIEW 





M4AIA XNWd 


—# 


nite ts. eatiisegminatnmaicaagioes 
== 22 ee 


FOYER 


—————— 


GALLERY 
7x23 
qazr2e% 















Bedroom 
li @aleod 


~aeeuer 1 
| 


Bedroom 
16°-4"=11'0" 
















Ge 
, 
=e 





a HO} 
Are 
@BBRRar sn 


i 









Fig. 14 108 5th Ave., New York, N.Y. 
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Fig. 17 Winston Towers, Fort Lee, N.J. 
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Fig. 24 Eastpoint, Highlands, N.J. 
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Fig. 25 Winston Towers, Fort Lee, N.J. 
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Fig.27 Olympic Tower, New York, N.Y. Skidmore, 
Owings, & Merrill—Architecis. 
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Fig. 28 Two-bedroom two-bath apartment. Liberty Court, Battery 
Park, New York, N.Y. 
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Fig. 30 Butterfield House, New York, N.Y. Mayer, Whittlesey and Glass—Architects. 
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BALCONY 
121" x 74" 






DINING ROOM 
11°4” x 12°6" 


CHAMBER CHAMBER 
11'0" x 19°0" 120" x 216" 


Rs ee ee 2 ee ae Pe Se 
Oe EEO OO) 6 ES, 6. ee ce ee: a 


LIVING ROOM te ae fae ee ace 
13'6" x 260 baw ae ae ee 


ee Oe Oe 6 © Si, 2. 6h6, eA a 


Mie "a9" he DRESSING 
F 2° 0 es o,° @ 63 «3! 3 


FOYER AM 5 Dee ee 
67" x 66" WALe-tne SEP a ae 
| CLOoser pioecetd? tees 
c.oser 56 166 Ape ag Pe os a hl le ey 


Fig. 33 


602 








Types of Apartments 
TWO-BEDROOM APARTMENT 







oa: aenue| 
seus 


hh Adhd 





Fig. 34 Riviera Towers, West New York, N.J. ! Jit 
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Fig. 36 Hampshire House, White Plains, N.Y. 
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Fig. 38 Morgan Court duplex condominium, 211 Madison Ave., New York, N.Y. 
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Fig. 42 Lavanburg Community, New York, N.Y. Conklin & Rossant—Architects. 





Fig. 43 Harbor Village at Paerdegat. 
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THREE-BEDROOM APARTMENT 
Elements 


The three-bedroom apartment consists of three 
bedrooms, living room, dining area, full 
kitchen, one to two bathrooms, and an outdoor 
terrace. Luxury apartments will have two bath- 


rooms, while public housing may still have only 
one. 


Design 


The three-bedroom apartment is generally con- 
sidered for large families with three or more 
children. A larger living and dining area is nec- 
essary for the larger family. Consideration 
should be given for the greater privacy for each 
member of the family. 


Size 


The size of the three-bedroom apartment will 
range from 600 to 1200 ft?. The FHA minimum 
requirement for such an apartment is approxi- 
mately 800 ft?. An outdoor terrace is important 
to add to the livability of the apartment. 


Type of Occupancy 


Occupancy is expected to be for a large family 
with three or more children. Frequently, how- 
ever, family size may be increased by other 
family members, such as in-laws or grandpar- 
ents, rather than more children. 


Planning Implications 


The additional children will definitely add to the 
school population. Elderly persons will also 
require additional services. 


three bedroom/two bath 
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Fig. 1 Lake Shore Drive Apartments, Chicago, III. Mies van der Rohe—Architect. 


Fig. 3 Yower East, New York, N.Y. E. Roth & Sons—Architects. 
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Fig.6 Total area, 935 ff". 
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The three-bedroom apartment shown in Fig. 
4 has a gross area of 1050 ft’. 





Features Dimensions, ft Area, ft 
Living room 12 x 14.5 270 
Dining space 95x 10 

Kitchen 11x95 90 
Bedroom 1 10 x 13 130 
Bedroom 2 11.5x 9.5 110 


— <a 


The unit in Fig. 4 has standard room sizes, good 
entrance privacy and protection, efficient activ- 
ity organization, kitchen and living-dining area 
are separable thus providing two living floor 
activity spaces, circulation is centralized and 
will not disrupt activities. Good bed*oom pri- 
vacy. Unit is oriented toward private outdoor 


space. 





Fig. 6 Total area, 1134 ft. 
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Fig. 14 Trump Plaza, 167 E. 61st St., New York, N.Y. 
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Fig. 15 Winston Towers, Fort Lee, N.J. 
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Fig. 18 La Rive, Riverdale, N.Y.C. 
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Fig. 15 920 Park Ave. New York, N.Y. 
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Fig. 16 Site plan shows three building groups around 
Seok, Wi.’ R. Loleh, fam Riveter arya nishelaarst) sh community and recreation area. Building at lower left has 108 units. The Oak Brook Club, Oak 
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Fig. 17 Typical plans. 
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UNIT A - 2 ‘BEDROOM - 2-BATH 
Indoor living area. 2.242 sq.ft 
Outdoor Irving area. 510 sq. ft. 
Total: 2,752 sq.ft. 
Price: $66 000-$72,000 





UNTIT B - 3-BEDROOM -3 BATH 


° 
Indoorlivingarea: 2,620 sq. tt. ee al 
Outdoor livingarea: 1,302 sq.ft. 
Total: 3,922 sq. tt. 
Price: $92,500 









Indoor living area: 2,430 sq. ft. 
Outdoor living area: 1,713 sq. ft. . 
Total 4.143 sq. ft. 
Price: $92,500 








Indoor living area: 1,910 sq. 
Outdoor living area: 401591 
Total: 2,311 sq.ft 
Price: ri $59,000-$63,500 
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UNIT C -3 BEDROOM - SBATH 


Fig. 18 Desert isiand, Palm Springs, Calif. Desmond Muirhead, Inc.—Architects. 
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units are either split-level, two-story town 
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Fig. 1 The Fairways, Coquitiam, British Columbia. R. E. Hulbert & Parine 


oh ) AS Oo ep, must 
* 


















ye? ? “ae Py 


ae 


= s 
ee 
QZNIZRVV 

m2 

Lhe Vi } 

4 | | : oy ATM 
= at = li 
- F} at 

| 


semen WU 
HM 















SF fon, 
KK 


PARKING 


RKING 


wir, } : 
~ 
Ae 


rs—Architects. 


Types of Apartments 
COMBINATION OF APARTMENTS 





» r © > ’ 
+. [. o 7) 


: a - ' RG . “ 
. ‘ee 
7 : / fa aves / . : - i 
t ME Be Oe Pee Lene 
\ See oe ee ii 
: : ; ws Rtas ys ar 
» : a) At ia 4 J 


y Ate 


_ 


ie 
Ch, 


ifs 4 
; 


“£: 


‘ 
ew =. 


yl 
ikon 


WRLC 





. a" as * Si 


™ 
‘ i 


ow. . 


So 
eS. 


w Sd™ Je Oe 





Fig. 2 One-bedroom unit, 933 ft’. 
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Fig.3 Two-bedroom unit, 1304-ft?, one-story unit. 
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Fig. 4 Two-bedroom duplex, 1300-f’, two-story plan. Drummer Boy Green, Lexington, Mass. Sasaki Associates—Architects. 
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Fig. 5 Three-bedroom duplex, 1589-ft, two-story unit, Drummer Boy Green, Lexington, Mass 


Sasaki Associates—Architects. 
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Fig. 
g.6 The Oaks of Woodlake, Houston, Tex. Longwith, Wilson, King, & House—Architects 7 
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Tenements 

Garden apartments 
Apartment buildings 
Low-rise, walk-up 
Low-rise, elevator 
Center-corridor plan 
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Skip-stop plan 

Duplex apartment plan 
Tower plan 

Expanded tower plan 
Three-wing plan (Y pian) 
Cross plan 

Expanded cross plan 
Five-wing plan 

Circular plan 

Spiral plan 

Free-form plan 
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Luxury apartment houses 
Combination of housing types 
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lot. On a typica interi 

feNEMENTS _ onions ye a floor, all interior rooms, which — New-Law Plan 

ent house is characteristic of most |, 44, | Kitchens and bedrooms, had no rn aa 
The tener ‘, urban centers such as New York - Or ventilation whatsoever. Out of a total of At the turn of the century, new legisiation ¥ 
glu greas ! most were built during the sec- rooms Per floor, 8 rooms, or two-thirds, passed to improve the design of the existing 
City: Alt ie 19th century, a substantial per- were in this category. All the buildings were tenements. The new approach was to increase 
ond half a ‘sts today Walk-ups and ranged from 5 to 7 stories. No the size of the lot to a 50-ft width and to 

ill exi 
centage oa nian progressed through several ors were provided, and a privy was decrease the maximum coverage to mage 

The py evelopment, generally defined as ocated in the rear yard. The plan obtained its Percent. This permitted larger courts, : is 

stages oi d plan; type B, dumbbell plan; nye foloed because alt. the rooms were "ved some light ane airto penelels a 
type A: rallroa attached, without corridors, and it was neces. '00MS. Toilets were introduced into each apart- 


4 type C, the new-law plan. 
an 


sary to walk through one room to get to 
another. 


ment, greatly improving sanitary conditions. 
However, rooms were still small and poorly laid 


ailroad Plan Dumbbell PI out. The building was still a walk-up. 

. z e a 
The ea" eae ea acetal a The d Typical blocks of tenements A. Before 1850, a 
isted of actually dumbbell tenement was similar to the rail: | common way of transforming an old residence, 


s located in the front and the other at 


road plan except that it was pinched in at the 


One wa ; ; | leaving 4 of 8 rooms dark. B. After 1850, the rail- 
the rear. The court In rife eal tap es center. This created courts, which permitted road tenement, 8 of 12 rooms dark. C. After 
gir, All interior rooms had none. !he later, after some light and ventilation into the center of the 1879, the dumbbell tenement, 4 of 14 rooms 


d plan had only one building on 


1850, railroa ‘attae wait building. Common toilet facilities were intro- dark. D. After 1887, all rooms with nominal out- 
the lot but was not sng e 7 saa area duced ial each floor in the public halls. Bathing side light, but 6 with windows only 4 ft 8 in from 
light, and ventilation. [nis was Dulit Tull trom was restricted to a bathtub in the kitchen. Build- | windows across the court. E. One of better type 


lot line to lot line. For its entire depth the build- 
ing covered approximately 90 percent of the 
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51.05% 


ing coverage was between 80 and 90 percent of 
the lot. 


Compact 


Type ll 








58.33% 
Fit. 1 Various types of tenements on city blocks, 200 x 800 ft with 60-ft streets. 





built under the new law of 1901, which encour- 
aged wider lots (see Fig. 2). 
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Fig. 2 Railroad: 
Lot size—25 by 100 ft 
Lot coverage—90 percent 


Height of building—six to seven stories 
Apartments per tioor—tour 
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Fig. 3 Dumbbell: 
Lot size—25 by 100 ft 4 
Lot coverage—80 to 90 Oeceves stories 
Height of building—tive '0 


Apartments per tloor—four 
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Fig. 5 Two-family-on-a-floor flats under the 
new law on a 25-ft lot. 
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Fig.6. New law: 
Lot size—50 by 100 ft 
Lot coverage—/70 percent 
Height of buiidings—tive to six stories 
Apartments per floor—seven to eight 








$ 
mm nmment is generally a walk-up 
e garden : most frequently two sto- 
mM n 


lex, . : 

ynme t comecasionally three stories/ i 
v igh DU . ae grouped into separate 
e apatmen™ ing 8 to 16 units per building. 
The © gs contain ts are usually located 


rtmen 
four ap thus eliminating the need for 


his type of building 
a corridors. MN sings pas clustered 
a ed courts, gardens, and yards 
round en orban areas on relatively inex- 
Late ¥? 3 result of the low coverage 
e landscaping, 4 “garden” atmo- 
ian ated and thereby received its 
= rn over the years, because of ris- 
a development costs, parking 
nts, and more amenities required, 
ee tiee of open space and landscaped 
ihe gue less and less. 
artments are built on 6 large plot of 
ne ownership and provided with 
nity facilities. The development 
ally is provided with play areas for children, 
ae areas for adults, and off-street parking. 
oat parking is most often open-type parking 
rather than enclosed garages. 7 
Types of units may vary from efficiency to 
three- and four-bedroom dwellings depending 
on the market and/6r character of the develop- 
ments. Dwelling units are compact and effi- 
ciently arranged for maximum efficiency. 


reas 
Garden aP 
land under © 


Garden apartments are the most common 
type of rental housing in suburban or moder- 
ately built-up areas. 


Type of construction is usually frame or brick 
veneer. 

Lot coverage is generally less than apart- 
ment houses. Landscaping and open space is 
moderate. 

Garden apartments are usually renter-occu- 
pied. In recent years there has been an increase 
In cooperative condominium ownership. 


Planning Considerations 


One major concern in most communities is the 
impact of the number of schoolchildren gener- 
ated by garden apartments. One way to control 
this effect is to keep a large percentage of 
dwelling units with only one and two bedrooms. 
Another major concern is the cost of municipal 
services necessary for each new project. 

With a proper balance of garden apartments 
with other types of residential uses, it is possi- 
ble to provide for flexibility in the community 
range of housing types. Elderly people who 
choose not to maintain a home can still be 
located in the community. Likewise, young 
married couples can easily be accommodated. 


Multistory Apartment Bulldings— 
Walk-up 


This type of building has no elevator. The old 
tenements fall into this category and include 
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some with as many as five floors. However, 
walk-up buildings being constructed today 
rarely exceed three stories in height. This means 
that the tenants have a maximum of two flights 
of stairs to climb excluding trips to utilities and 
storage in a basement. Having no elevator, the 
walk-up offers savings in the cost of mechanical 
equipment and savings in usable floor space, 
with no undue inconvenience to the occupant. 
Garden apartment is now a euphemism fora 
two- or three-story walk-up and does not auto- 
matically mean that the buildings are grouped 
around common usable open spaces oF are 
consistent in any other internal or external plan 
characteristics. it was probably originally used 
to distinguish suburban apartments where 
open space and gardens were dominant design 
features, from the older, urban tenement apart- 
ments where almost the entire site was used. 
Although garden apartments were at one time 
designed primarily for those who could not 
afford or did not choose to maintain a house 
and garden of their own, this is no longer the 
case. Some of the earliest garden apartments In 
the United States are the work of Clarence 
Stein, Henry Wright, and their colleagues. 
Inspired by Ebenezer Howard, Raymond 
Unwin, and others from the English Garden 
City movement, these American planners were 
unable to realize their theoretical garden com- 
munity and were forced to settie for a more 
modest development which consisted only of 
housing. The first of their projects, Sunnyside 
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Gardens, built in 1924, consists of groups of 
buildings sited to enclose open spaces in the 
center of the blocks. The open spaces meet the 
needs of both young and old by providing sep- 
arate places for active and passive recreation. 
There are two categories of walk-up apart- 
ment buildings worthy of special mention— 
maisonettes and single-family structures which 
have been converted to multiple occupancy. A 
maisonette is a private apartment of at least 
two stories located in a walk-up building. 
Though fairly common in Europe, such apart- 
ments, sometimes called “duplexes,” are gen- 
erally confined to luxury buildings in the United 
States. In England the term “maisonette” is 
used to describe both the dwelling unit and the 
building which contains these units. Residents 
of the upper apartments enter the lower level of 
the building by way of a semiprivate staircase. 
Once inside their own apartment, the occu- 
pants use a private stair that gives access to the 
second floor of their maisonette. A variant of 
the four-story building (with two-story apart- 
ments over two-story apartments) is a three- 
story building with either the top or the bottom 
level used for efficiency apartments—and a 
Maisonette occupying the remaining two 
floors. At sites with a marked change in grade 
between the front and rear of the same build- 
ing, it is possible to plan the units so that all 
have direct access to private outdoor space— 
the one-floor apartments on the low side of the 


building and the two-story apartments on the 
upper side. 


Fig. 2a 
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Fig. 3 Franklin Apts., St. Albans, Vt. Whittier & Goodrich—Architects 
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APARTMENT BUILDINGS 
Low-Rise 


The low-rise apartment building is generally 
considered to be a structure three to eight sto- 
ries high. Older buildings usually are in the 
lower range of three to five stories and are 
walk-ups. Newer structures will tend to be taller 
and be provided with elevators. 

For new buildings, the layout and design con- 
siderations are the same as for high-rise apart- 
ment buildings. In urban areas, many low-rise 
apartments were built on individual lots. They 
tend to be located in central areas, along major 
thoroughfares, or near railroad stations. If they 
are located in a commercial zone, they would 
generally have retail stores on the ground or 
street level. 

One characteristic of the older, five- and six- 
Story buildings is that they are not constructed 
of fireproof materials. In large urban areas, low- 
rise apartment buildings usually will be located 
in districts of moderate densities. In less urban- 
ized areas, such buildings may constitute the 
maximum heights designated by the commu- 
nity. As such, these structures would, by com- 
Parison, become high-rise buildings. 

From a planning standpoint, a more current 
use of the low-rise apartment building is in con- 
junction with high-rise buildings. In large devel- 
opments, when a mix of height and possibly 
types of building is desired, the use of low-rise 
buildings can be very successful. Also, a combi- 
nation with town houses in a development of 
less density is possible. 


The high-rise apartment building is generally 
considered to be any structure over eight sto- 
ries. Over the years, as construction tech- 
niques improved, the height of residential 
building has steadily increased. Today, twenty- 
to forty-story buildings are not uncommon. 
Taller buildings can easily be constructed if 
necessary. All high-rise buildings are of fire- 
proof construction with steel or reinforced con- 
crete. The most common types of buildings are 
the tower and the slab. Such construction is 
usually necessitated by high land cost in cen- 
tral urban areas. 

Most of the structures are relatively new and 
are provided with good room layouts, adequate 
light and air, and proper vertical circulation. 

High-rise buildings can be constructed indi- 
vidually on their own lots or in large develop- 
ments such as urban-renewal projects. When 
they are built on individual lots, they usually are 
constructed to their maximum limits as to 
height, coverage, and floor area. Care must be 
exercised that such large structures do not 
overwhelm adjacent areas. When built as part 
of a large project, sufficient controls are usually 
invoked to provide adequate open space and a 
good relationship to other structures. 

In recent years, many planners have advo- 
cated the use of high-rise apartment buildings 
in suburban and outlying areas. Such use 
would be strictly controlled and limited to care 
areas that would form the center of future 
development resulting from the decentraliza- 

tion of the central cities. 


Low-rise apartment building Common type of 
multiple dwelling. It is provided with adequate 
light and air. Construction is usually nonfire- 
proof with brick exterior. Height is often five to 
eight stories; building is provided with an ele- 
vator. Lot coverage is moderate (50 to 70 per- 


cent). The building is located on an individual 
lot. Such buildings may sometimes have stores 
located at the lowest (street) level. 


High-rise apartment building A type of con- 
struction necessitated by high land costs in 
built-up urban areas, high-rise apartment build- 
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Fig. 2 Conklin & Rossant—Architects. 








s show how the ground-floor 
ached two-story units fall into 
flats ang = curved, three-story structures. 
9g ithin back-to-back units provides 
aggering oe tries and also allows for 
sug? for private h ost of the mid- 
space” _, separation between Mm 
maxim onies. Where those balconies do 
sory 8 ie separated by wing walls. 
gbut. they ynits—with one exception— 

qwo-sto econd and third floors of the build- 
occupy the caption lower-floor end units at the 
ings The om buildings (plan E), which are 
at te keep the buildings in scale. The 
included pear (plans C and D) are available 

o-story © two bedrooms. All have two-story 
with one ene living rooms. The master bed- 
spaces poe C is open to this two-story space; 
room in canal bedroom in plan D. . . 
so IS parte flats are either efficiency units 

Groen - one-bedroom layouts (plan B). Inthe 
iplan A) © plan, the sleeping space is large 
efficiency be separated visually from the din- 
enough by a screen or a folding partition. 
ing ais y civid float units are screened for 
jue oe tires sides by wooden fencing. A 
me feature worth noting: Although 
pois the project are windowless, all have 


itchens | ’ 
gas inee above the sink so they can gain 


; living room. 

Saati eine Park Village in Brooklyn, 
two types of mews units and four types of street 
units were designed; the most common of each 
unit type is shown. In actual application the 


. / 
ding P 
Bul" 4 pigg 


Seeeeee5n 
— 


units of the prototype consist 


of the street unit, the mews unit, the mews 
itself, and the Publi 


ree three-bedroom apart- 
ments and one four-bedroom apartment. The 


Or Purposes of security, all 
apartments have Private or semiprivate 
entrances at street level. 

Located on two islands ina large, man-made 
lagoon near the Southern tip of San Francisco 
Bay, this condominium development provides 
a fascinating geometrical configuration in 
which all apartments have a view to the water. 
Excellent site Planning and design amenities in 
individual units create one of the most pleasant 
new housing developments in the area. 

Each of the five buildings shown in the site 
plan contains twin, mirror layouts that were 
designed for one of the three specified markets: 
first-floor for retirees; second floor for enter- 
tainment-oriented, mature couples; penthouse 
for growing families. Dotted line in penthouse 
plans shows area above which the loft (left) is 
located. Units contain from 1170 to 1610 ft2. 





itects. 
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Fig. 1 The Commons, Greenwich, Conn. SMA— 
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Fig. 3. The Commons, Greenwich, Conn. SMA—Architects. 


FIRST 


658 
















Fig. 4 Seattle, Wash. Paul Thiry— 
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Legend 
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B Rear access to ground floor duplex 
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Fig. 106 Fox Hill, Staten Island, N.Y. The Institute for Architecture and Urban Studies—Architect. 





662 


~~ ee a ee 
Types of Apartment Buildings 
LOW-RISE, WALK-UP 








GROUND FLOOR 0 20 GROUND FLOOR 


Fip. 11 Fox Hill, Staten Island, N.Y. The institute for Architecture and Urban Studies—Architect, 





Types of Apartment Buildings 
LOW-RISE, WALK-UP 














TT Ta. 


_ avn 
ae eaname| 
a Bo Fa io 

Kat mi Tg bs m 
Ts : 
























ane 


¢ Ul itivmcd o 
| ff 


TT 
eth id 


The m1 

















TYPE A 





SECOND LEVEL 





THIRD LEVEL 





FIRST LEVEL 


Fig. 13° Mott Haven Infill, Bronx, N.Y. Ciardullo & Enmann—Architects. 
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Fig. 14 The Islands, San Francisco, Calif. 
Fisher-Friedman Associates—Architects. 
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Fig. 15 The islands, San Francisco, Calll Fishe 
Friedman Associates—Architects. 














Fig. 16 Town Center Housing, Runcorn, England. 


Plans of the five levets (above) are, beginning 
right to left: ground floor of house with park- 
ing and living spaces, first floor contains the 
bedrooms of the house: third and fourth fi 

are a duplex maisonette with living spaces on 
the lower level and bedrooms above; top floor 
is a single, floor-through flat. 
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Fig. 17 This building contains nine efficiency units, 34 one-bedroom apartments, and 2 two-bedroom units. Willis 
and Associates—Architects. 






Bw; 








ENT 
ULTISTORY APARTM 
M LDINGS—ELEVATOR 


of all the housing types this is the easiest to 
identify and to define. Often known as “high- 
ase: to distinguish it from lower walk-up build- 
jin a multistory apartment building is over 
hee floors in height with one or more apart- 
le per floor. In the United States such resi- 
dential structures are almost always equipped 
with at least one elevator, either by regulation 
or by common practice. Beyond the three-story 
level, the number of floors is determined by 
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I. 1 Typical thoor plan—14-story. Kingsview Apartments, Brooklyn, N.Y. 
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construction techniques, elevator manufacture, 
and local zoning ordinances. Traditionally, tall 
buildings were found only in the central por- 
tions of large cities, However, land shortages, 
high housing costs, and a widening acceptance 
of apartment living have changed this picture. 
Such buildings are frequently situated along 
major waterways and other locations offering 
outstanding features or views (no doubt reflect- 
ing high land value as well) or adjoining major 
regional shopping facilities and in the centers 
of new, planned communities. Many buildings 
accommodate nonresidential as well as resi- 
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LOW-RISE, ELEVATOR 


dential uses in the same structure or on the 
same parcel of land. Parking facilities are 
planned to serve both. 

Multistory apartments vary in shape as well 
as in height. The most common shapes are: the 
slab (whose form derives from the internal, 
central, double-loaded corridor or the single- 
loaded corridor), the tower or “point block” 
(characterized by a central circulation core from 
which a limited number of apartments open at 
each floor), and the multiwing building (with a 
combination slab and point internal circulation 
arrangement). 
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CENTER-CORRIDOR PLAN 


The center-corridor scheme, or interior-corridor 
scheme or double-loaded corridor, is the most 
common type of floor plan. It is characterized 
by having apartments on both sides of the cor- 
ridor, thereby making it economical. The corri- 
Gor can easily be extended, allowing a 
maximum number of apartments per floor and 
per elevator/stair core. In fact, the building 
length can be extended indefinitely, provided 
adequate exit stairs are located in Proper inter- 
vals to meet local code requirements. The total 
width of the building is limited to the depth of 
two apartments plus the corridor, or approxi- 
mately 50 to 80 ft. The result of this is a narrow 
width and long length, making a building con- 


figuration called a “slab” as opposed to a 
“tower.” 


One drawback is that it does not provide for 
through or cross ventilation except for the four 
corner apartments. Another limitation is orien- 
tation of the building. If the building is facing 
south, half of the apartments will have good 
orientation while the other half will be facing 
north, which is not desirable. The compromise 
orientation is east-west, which is acceptable but 
not considered the best. Also, all apartments, 
except the corners, have only one exposure. 
One planning consideration for this type of 
building is the placement of these slablike 
buildings on the site. If they are too long or are 
placed parallel to each other, such buildings 
tend to visually create a “Chinese wall” effect. 

With respect to orientation, in high-rise 
housing developments, the largest apartments 
should ideally go in the corners for two-way 
orientation. 
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Fig. 2 Typical floor plan. 
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Fig. 3 Double-loaded corridor scheme. 
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Fig. 7a Two studio apartments. Lakeshore Drive Apartments, Chicago, II. Mies van der 
Rohe—Architect. 











Ments. ch nee bedroom apartment. Lake Shore Drive Apart- 


icago, ill. Mles van der Rohe—Architect. 673 





= 





Types of Apartment Buildings 
CENTER-CORRIDOR PLAN 


674 





































T.2f “al ae a —— “a 
Es ak SOR ee er 
ee Ay een eP Se 
F e483 eS ey Se ms 

a 
















7 


_— 
, 4 ay! md ore 
ay C1: 


a ORS a agit a: e 


Te ROT 
TR abe Os Pe P77 


iS. 





-_—~———_ 


7 
ay 
wy 


bo San 
4! 


‘ 


> at 


= 
Lie ‘My 


ae 
4y° 4h 
* ,' peat <A 


Nid 


e 


a 
r 


rm ¥ At 
i 
vu { 


i 
tx 







% 











- L . ~ 4 
PO og “ES 2S Ig? > ae 
Og 6, tye fe wa bY aes : £5 GK 
% » In=,* tie $ at f° Byegcci wh $)> yy 5 Ge 
x - — 4-86 . cas ’ ba 
“ ss > ‘ = . . aa “6 
i 


7 AOS le OL LLY Ly ony 


SS 
| 
<2 
eae, 











ATA! 


NY Xe 7 “ses ? ; : 3 3 — 
a ert ra w 3 3 
= Ad Son eR en Wane eee 
—- ——J 2 *. 3 ra 3 
Sy “ \ = ; 
ee Ee: 


7, on “ ae Ria 
72 ¥ aot aid 
want “ae : 
ENS 




















Types of Apartment Buildings 
CENTER-CORRIDOR PLAN 





” 
! 
N 
N 


BHU I 


. rises ili fane theatre haces ee Pte 
—_ eretatececoseretesecesess wists reste ere, 












eee ee 
----5E 





o 


eheoeeereeerecas 


78’-0O” 


srecistieittettenaneetete trams Les idl ‘ OO SS Se a net 
Rare: MinenOaneny Bicona eH F308 Sian See f=} See een 
3 Po ae ITRTATRTE Te = 

HB a inal z ES _ 

























— | \_,_ x, | 





6’-O” 





0.9 Typical floor plan. University Plaza, N.Y. University. |. M. Pel & Pariners—Architects. 
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Fig. 10 Site plan. Kips Bay Plaza, New York City. |. M. Pel & Partners—Architects. 
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Typical floor plan. Kips Bay Plaza, New York City. |. M. Pel & Partners 
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Fig. 12 Lower Hill, Pittsburgh, Pa. |. M. Pei & Partners—Architects. 


ee Bil 


PUBLIC HALL 


We BALE 


opt 





0 10 
TYPICAL FLOOR PLAN—NORTH TOWER t i ; ; 


Fig. 13 Riverbend, New York City. Davis, Brody & Associates—Architects. 
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Fig. 16 Twin Parks Northwest, Bronx, N.Y. Prentice, Chan, Ohihausen—Architects 
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Fig. 18 
Coronado Shores, Coronado, Calif. Krisel, Shapiro & Associates—Architects. 
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gh split-level apartments, in 
ploarthron sleeping areas are separated 
which jie change in elevation, are a radical 
by 8 ae a conventional high-rise housing 
gepavre pee is believed to be the first time 
desi” , k City high-rise structure, public 
in any and elevator stops do not serve every 
; el, Rather, one corridor—and eleva- 
building lev wves two and one-half floors, sav- 
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Fig. 1 Twin Parks Northwest, Bronx, N.Y. Giovanni Pasanella—Architect. 
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Fig. 4a Site plan. Gateview at Albany Hill, Albany, N.Y. Hallenbeck, Chamorro & Associates—Architects. 
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Fig. 4b Section. Gateview at Albany Hill, Albany, N.Y. Hallenbeck, Chamorro & Associates—Architects. 
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OPEN-CORRIDOR PLAN te: 


The open-corridor scheme consists of an exte- 
rior corridor serving a single line of apartments. 
The characteristic shape of this type of building 
is long and thin. The actual width of the build- 
ing is limited to the corridor and depth of one 
apartment. Because of this arrangement, every 
apartment has through ventilation and two 
exposures. All rooms, including baths and 
kitchens, can have natural light and ventilation 
if desired. The open corridor provides literally a 
“sidewalk-in-the-sky.” If additional outdoor 
space is provided to the open corridor, a “front 
yard” can be created. 

The disadvantages are the long corridors and 
distances from the elevator to an apartment, 
and the possible loss of privacy by the move- 
ment of people in front of one’s apartment. 

A variation of the open-corridor scheme is 
the single-loaded corridor. Essentially it is the 
same as the open corridor except that it is 
enclosed from the elements. 
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Fig. 1 Gallery sweeps 225 ft (depth, 8 ft). These two seven-story slabs have low adjacent laundries and free-standing elevator and stairway stacks. Gallery expo- 
sure is northwest. Total number of apartments, 148. Archer Courts, Chicago, Ill. . F. Quinn & Associates—Architects. 
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Fig. 2 South gallery is a unique feature. Eight feet deep, the gallery will admit winter sun warmth 
io apartments through obscure fronts, but galleries above will shade the summer sun. Total number 
of apartments in this 14-story apartment, 130. Prairie Avenue Courts. George Fred Keck & William 
Keck—Architecis. 
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nd Engineers; 
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Types of Apartment Bulldings 
OPEN-CORRIDOR PLAN 







typical 3bedroom 
duplex unit / 


Til 
open public corridor 







_.typical 2bedroom 
duplex unit 





— private 
balcony (lower level of duplex units) 


corridor... } 


. r 
typical 
3 bedroom 

| 

| 

| 

l 

! 

1 





duplex unit 





i 
ae ae ee 





upper part 
play space 






upper port 
play space 








dine of private 
balconies above 


ae 


estan, typical 
2 bedroom 


duplex unit (upper level of duplex units ) 


1 


AE nee ee eee EEN 


Fig.5 Duplex scheme: This plan type offers floor-through duplex apartments, and exterior play spaces on each entry floor 
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Fig. 7 1199 Plaza Cooperative Housing, New York City. The Hodne/Stageberg Partners—Architects 
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6TH FLOOR PLAN BLOCK B 
Fig. 8a 1199 Plaza Cooperative Housing, New York City. The Hodne/Stageberg Partners—Architects. 
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Fig. 80 1199 Plaza Cooperative Housing, New York City. The Hodne/Stageberg Partners—Architects. 
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Fig. 8¢ +1199 Plaza Cooperative Housing, New York City. The Hodne/Stageberg Partners—Architects. 


Fig. 9 Hilliaro Center, Chicago, II. Bertrand Goldberg—Architect 
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sKip-STOP PLAN 


iation of the center-corridor scheme is the 
wast d skip-stop plan. In this arrangement, 
aoe aes stops only on alternate floors and 
the aa completely the public corridor on 
nee floors. The objective is to eliminate 
eanee floor area and reduce the number of 


levator doors, thereby reducing construction 
e 


costs and making the building more efficient. 
By using duplex apartments, through ventila- 
tion can be achieved on the noncorridor level. 
Also, apartments will have two exposures, 
which will simplify the problem of orientation. 
. The main objection to the skip-stop scheme 
is that each apartment is required to have an 
interior stair to the alternate level. This may 
create serious problems for elderly and handi- 
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capped people. Another problem is providing 
two means of egress from each floor, which 
most building codes require. Exit through 
common balconies is sometimes accepted as 
meeting this requirement. A more extreme 
variation of the skip-stop is to have the eleva- 
tor stop on every third level. People would 
walk either up or down to the level of their 
apartment. 
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SKIP-STOP APARTMENTS 


A skip-floor corridor scheme has four compo- 
nents: 

1. Elevators stop only at intermittent floors, 
where there are long access corridors. 

2. All occupants leave elevator on the corri- 
dor floor. Those living on noncorridor floors 
use auxiliary private stairways, going up or 
down. 

3. Noncorridor floors extend from exterior 
wall to exterior wall, have privacy and through 
ventilation. 


4, Secondary means of egress must be pro- 
vided. 





Fig. 4 
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In the duplex apartments of this design, you 
need walk only one half flight up or down 
between bedrooms and living rooms. But this is 
also a skip-stop apartment, an unusually subtle 
one, so the other one half flight of stairs which 
places all entrances on stop floors instead of 
skip floors must be accounted for. 

Solution: the duplex apartments actually are 
entered on half levels on half flight above or 
below the regular stop floor planes (see sec- 
tion). The skipped floors are filled by the rest of 
the duplexes while straightforward single level 
“efficiency” apartments fill out the rest of the 
stop floors. 

This is luxury and economy too. The contra- 
diction of the duplex within an elevator building 
constitutes much of its considerable lure to city 
dwellers, who want “a house within the apart- 
ment.” Economies in elevator service and hall 
space justify the complications in this apart- 
ment. 

The plans and the section in Fig. 9 indicate 
the complexity of the program for this tower, 
with zero- to. five-bedroom apartments 
arranged as duplexes. One out of every three 
floors has no public corridor. 
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TOWER PLAN 


The tower scheme consists of a central core 
with apartments wrapped compactly around it. 
The overall plan configuration is, or approxi- 
mates, a square. This provides maximum floor 
area with minimum exterior perimeter. The 
usual number of apartments per floor is limited 
to four or six. The tower scheme has a number 
of advantages and one serious disadvantage. 
The most significant advantage is the reduction 
of lengthy and expensive public corridors. The 
tower scheme provides cross ventilation and 
two exposures for each apartment, which 
enhances its attractiveness and livability. The 
tower scheme is also advantageous in site plan- 
ning. The square plan results in a greater feel- 
ing of openness than a slab building. It is also 
easier to situate on an irregular site or a site 
with topographical difficulties. 

The main disadvantage of the tower scheme 
is the small number of apartments per core. Ifa 
typical floor is limited to only four apartments 
for each elevator and stair core, this becomes 
inefficient. Most often the same core can serve 
up to eight or ten apartments per floor. This 


drawback has usually restricted the tower to 
middle-income or luxury development. 

Another minor disadvantage is that one side 
of the building usually is facing north, which is 
not ideal. However, since each apartment has 
two exposures, this is not critical. 

The project consists of three 28-story build- 
ings containing a total of 738 apartments cov- 
ering only 23 percent of the site. The 
remainder of the land is used for landscaping, 
sitting, and play areas. Multilevel garages 
placed between the buildings contain more 
than adequate parking facilities and further 
develop level areas for recreation on this 
steeply sloping site. A swimming pool and 
children’s wading pool are provided. Magnifi- 
cent views of the New York skyline and sur- 
rounding Long Island are obtained from the 
upper stories (see Fig. 15). 

The apartment towers, planned around a cen- 
tral core, contain 10 units per floor for a total of 
738 families in three buildings. The layout is 
typical for each floor except at the top 10 sto- 
ries, where a two-bedroom and a one-bedroom 
unit are combined to form a three-bedroom 
unit and an efficiency. 
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Fig. 1 Tower scheme—typical floor plan. This scheme offers the ameni 


ty of corner rooms, c 
ventilation, and short corridors, but is less efficient than the double-load = 


ed corridor plan. 
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Fig. 3 Fordham Hill, Bronx, N.Y, Schultze & Associates—Architects. 
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Fig. 4 Seven Pines, Yonkers, N.Y. Gruzen & Partners—Architects. 
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Fig.5 Typical floor plan. Lake View, Chicago, Ili. Mies van der Rohe—Architect. 
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id. 6 Typical floor plan. Lake Shore Drive, Chicago, lll. Mies van der Rohe—Archilect. 
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Fig. 82 Typical floor plan 
building is similar, except that there Hing (ay 


is 
val) 


bedroom apartment along the west 


Fig. 7 Chatham Towers, New York City. Kelley & Gruzen—Architects. 
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Fig. 10 Typical floor plan. Washington Sq. East, Philadelphia, Pa. |. M. Pei 


& Partners—Architects. 
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Fig. 11 Society Hill, Philadelphia, Pa. |. M. Pei & Partners—Architects. 
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Fig. 12 St. Louis Hills, St. Louis, Mo. Hellmuth, Obata & Kassabaum—Architects. 
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Fig. 14 Harbour House, St. George, Staten island, N.Y. Kelley & Gruzen—Architects 
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Fig. 15 Birchwood Towers, Forest Hills, New York City. Paul & Jarmul—Architects. 
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"il. 16 Washington Square East (Society Hill), Philadelphia, Pa. |. M. Pel & Partnere—Architects. 
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TYPICAL FLOOR PLAN -4TH THROUGH 21ST FLOOR 
Fig. 19 Plaza Towers, New York City. Paul & Jarmul—Architects. 
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Fig. 21 Typical floor plan of tower apart 
ment building. 
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Fig. 22 Eugenie Lane Apartments, Chicago, lll. Harry Weese & Associatss—Architects. 
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Fig. 23 Charles Bank Apartments, Boston, Mass. Hugh Stubbins & Associates—Architects. 
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Fly. 24 Dearborn Towers, Dearborn, Mich. King & Lewis, Inc.—Architects. 
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EXPANDED TOWER PLAN =i 


The expanded tower scheme is similar to the 
tower scheme except that it attempts to allevi- 


ate its main objection. As indicated, the tower 2 

scheme usually has only four apartments per 

floor, thus making it inefficient in its relation- —- 
ship to the maximum utilization of the elevator/ 

stair core. By expanding or enlarging the floor Pi 


area, more apartments can be incorporated 

into the typical floor. However, when this is 

done, additional public corridor is created and 

some apartments lose their cross ventilation 

and two exposures. Also, some apartments _L 

will be forced to be completely oriented toward — 

the north. The main advantage is the cost 

reduction in providing a more efficient elevator/ | a 

stair core. i 
High-rise housing set in a restricted site in a a 

Park is being developed along the Harlem River 

overlooking Manhattan. The plan includes 1650 = 

units in two towers with new school and com- 

munity facilities included. Setting is a 17-acre 

park. 
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Fig. 1 Typical floor plan. Warburton Houses, Yonkers, N.Y. Louis Sauer 
Associates—Architects 
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Fig. 3 Typical floor plan. Waterside, New York City. Davis, Brody & Associates—Architects. 
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Fig. 4 Lavanburg Community, New York City. Conklin & Rossani—Architects. 
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Fig. 62 River Park Towers, Bronx, N.Y. Davis, Brody & 


Associates—Architects. 
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Fig. 5 Sampson Plaza Apartments, Madison, 
Wis. Harry Weese—Architect. 
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Fig. 6 Typical floor plan. River Park Tower, Bronx, N.Y. Davis, Brody & Associates—Architects 
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Fig. 1 Promontory Apartments, Chicago, Ill. Mies van der Rohe—Architect. 
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THREE-WING PLAN (Y PLAN) 
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The project in Fig. 3 will consist of two 14- 
reinforced concrete Y-shaped towers, 
g 42 apartments ona landscaped 


each containin 
\aza. In characteristic Puerto Rican fashion, the 
entrance Is kept completely open and the build- 


ing is raised above the plaza by columns which 
support bearing walls. The exterior concrete is 


left exposed. 

The Y shape was chosen to provide uninter- 
rupted vistas toward the east from the apart- 
ment balconies. Repetitive elements of the plan 
enabled rapid construction utilizing a climbing 
crane placed on the elevator shaft. 

Open parking is provided at the sides and 
rear of the site and is slightly depressed to keep 


it below sight level from the plaza. 
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The cross scheme has four equal wings extend- IN 
ing out from a central service core. The most 
common apartment arrangement is to have 
two apartments per wing for a total of eight. 
The amount of corridor space is compact and 
access to the apartments is directly off the ele- 
vator. Since each wing has two apartments, 
each apartment has some cross ventilation at 
the bend of the apartment and two exposures. 
Because of the configuration, the typical floor 
has an extensive perimeter, which permits 
Practically all rooms to have windows. Each 
apartment is situated at a 90° angle with the 
opposite apartment, which is acceptable. 

One major difficulty with the cross plan is ori- 
entation. No matter which direction the build- 
ing is facing, some apartments will have 
unacceptable orientations, while others will 
have good ones. For example, if the building is 
placed on a north-south axis, two apartments 
will face each of the four compass points. 
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Fig. 2 Carver Houses, New York City Housing Authority. 
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Fig. 3 Astoria Houses, New York City Housing Authority. 
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Fig. 4 Typical floor plan. 
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Fig.5 New York City Housing Authority. 
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The five-wing radial scheme is similar to the 
cross scheme except that it has an additional 
wing. Access to the apartments is direct from 
the service core. Each wing has two apartments, 
making a total of 10 apartments per floor. The 
motivating factor for this scheme is the larger 
number of apartments per elevator/stair core. 
Each apartment has some cross ventilation at 
the end of the unit. Also, two exposures are 
achieved. The length of building perimeter is 


Fig. 1 Albany Houses, Brooklyn, N.Y. Fellheimer, Wagner & Volimer—Architects. 









more extensive and complicated than the sim- 
ple cross plan. The cost savings in providing 10 
apartments per service core can easily be offset 
by the complications in the perimeter construc- 
tion. The orientation limitations are even more 


severe than in the cross plan. No matter which 


direction the building !s facing, more apart- 
ments will have unacceptable or poor orienta- 
tions. More critical, however, is the fact that 
each wing is only 72° to each other. This results 
in apartments that can partially face each other 
and thereby reduces privacy. 
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CIRCULAR PLAN the center, which is undesirable as living space. 

A drawback of this plan ts In orientation, One 
side is always facing north while the other sides 
have the full range of orientations. Through or 
cross ventilation is not possible. 

Like the tower plan, the circular plan is advan- 
tageous in site planning. It creates a greater 
feeling of openness and spaciousness than the 
slab. It is also easier to situate on irregular sites 
or those with topographical difficulties. 

A variation of the circular plan is the spiral. 
The spiral scheme has a continuous corridor 


from bottom to top. 


The circular scheme is similar to the tower. It 
contains a central service core with apartments 
wrapped around it. The number of apartments 
Possible depends upon the size of the apart 
ments and the diameter of the building. Access 
to the apartments is directly off a corridor at the 
center, 

The major advantage is that, as in any circle, 
the plan encompasses the largest floor area 
with the minimum amount of perimeter. Also, 
the service core area is minimal and located at 
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Fig. 1 Typical tower floor plan. Frawley Plaza, New York City. Gruzen & Partners and Castro-Blanco, Piscioneri & Feder—Architects. 
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Fig. 3 Hilliard Center, Chicago, Il!. Bertrand Goldberg—Architect. 
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. Fig.5 Point Royal High Flats. Bracknell, England—Architects 
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The spira! plan has four revolutionary fea- 6 
instead of rectangular, with 
ngs adding up to 4 102-ft diameter. The 
‘nas are the utility core—first the 
three inner Any ; h ir- 
and fire stairs at the center, then a cir 
olevator™ dor then a 2%-ft shaft ring for ducts 
ae ae The three outer rings are for tenant 
as ere a 10-ft utility ring for interior 
Lal tle and toilets backed up to the pipe shaft, 
— 95-ft depth of living and sleeping space 
ae continuous windows, and then a ring of 
ip balconies 8 ft wide and 40 ft long. . 

2. The rentable part of the circle (i.e., the 
hree outer rings) is divided into eight wedges 
> ie slices, each containing 800 to 820 ft’ plus 
soi Tenants can rent 4s many wedges as 
they want and subdivide each into two or three 
rooms plus kitchen, bath, and storage space to 
suit their needs. if they want more wedges, they 
can add one or two. if they need fewer, they can 
turn one or two back to the landlord. 

3. The wedges are arranged in a spiral, with 
each wedge half a floor (5 ft) higher or lower 
than the wedges on either side. This gives the 
duplex apartment's advantages of privacy with- 
out the duplex’s sacrifice of space for long 
stairs and duplicate corridors. 

4. The whole building would be supported 
without columns by eight radiating fins of pre- 
stressed concrete which would do double duty 
as soundproof dividing walls between the eight 
wedges. The sections of these fins will be pre- 
cast on the ground and lifted into position, as 
will also the inverted U-shaped sections at the 
apexes of the triangles. The fins will leave an 
opening for a door from wedge to wedge 
almost 25 ft back from the windows. 2 
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Fig. 
0-1 Apartment helix, New York City. |. M. Pel—Architect. 
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The Watergate development consists of an 
office building, a residential hotel, and two 
additional cooperative apartment houses fora 
total of 1600 units. The site is a 10-acre triangle 
overlooking the Potomac River in the Foggy 
Bottom section of Washington and is adjacent 
to the John F. Kennedy Cultural Center and 
Rock Creek Park (see Fig. 3). 

The unusual curvilinear design creates an 
exciting and dramatic effect. The form was 
developed to produce a unique type of struc- 
ture for multiple use in an urban area while still 
maintaining a distinct residential character. The 
curved forms also permit efficient use of the tri- 
angular site and exploit the Surrounding views. 

All the buildings rest on a platform extending 
three levels below street grade. The platform 
contains the commercial facilities and parking 
for 1200 cars. The Open space above, devel- 
oped for the exclusive use of the pedestrian, 
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ming pools. Other amenities include a health SITE PLAN 0 6 
club, an indoor pool, and restaurants. ; 
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CONFUCIUS PLAZA- Typical Floor Plan 
SECTION A 
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CONFUCIUS PLAZA- Typical Floor Pian 
SECTION B 


Fig. 2 Confucius Plaza, New York City. Horowitz & Chun—Architects. 
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CONFUCIUS PLAZA- Typical Floor Plan 
SECTION © 
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Fig. 2 (Continued) 
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Fig. 3 Watergate Apartments, Washington, D.C. Luigi Moretti, Fischer, & Elmore—Architects. 
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problems. 


The ideal siting for this type of building is 
along a steeply sloping terrain where it would 


naturally take advanta “_ 
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Fig. 3 Urban Nucleus, Sunset Mountain Park, Santa Monica Mountains, Los Angeles, Calif. Daniel, Mann, Johnson & Mendenholl—Architects. 
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Fig. 2 Manhattan House, New York City. Mayer, Whittlesey & Skidmore, Owings & Merrilli—Architects 
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COMBINATION OF HOUSING TYPES 


The design of the following dwelling unit and 
cluster plans was based on data gathered from 
a review of current housing design practice, a 
review of the limited information available that 
relates social patterns directly to physical 
design, and a survey of several public housing 
projects in the Boston area. 

The urban design method was to develop 
systematically a range of dwelling unit plans, 
combine them into buildings and clusters, and 
group them in progressively larger and more 





L 






complex levels of community. The result is a 
fully dimensioned, illustrative housing study 
ranging from the private dwelling to the aggre- 
gate of dwellings—the city. 

The plans are examples of the type of devel- 
opment that could take place in the city. The 
actual housing design and grouping are mat- 
ters for careful architectural study. The urban 
design study has established the probable lim- 
its within which architectural development 
could take place as well as providing an 
expression of urban design intent. The sum- 
mary illustrates a few representative examples 
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Comparison of Three Bedroom Units from 
yarious housing types studied 








COURTHOUSE 
Net Unit Living Area 722 SF 
Gross Unit Area 1016 SF 
Efficiency TL he 
SECOND FLOOR B 
ROWHOUSF: 
Net Unit Living Area 697 SF 
Gross Unit Area 1030 SF . 
Efficiency 68 % eee ceCOND FLOOR A 
WALKUP 
Net Unit Living Area 698 SF 
Gross Unit Area 966 SF 
Efficiency 73 Fe 


CORRIDOR WALKUP 
Net Unit Living Area 811 SF 
Gross Unit Area 1024 SF 
Efficiency 79 % 
SKIP STOP SYSTEM 


Net Unit Living Area 781 SF 





Gross Unit Area 1070 SF 
Efficiency 73% 
0 16 
ROWHOUSES ree 
Fig. 2 
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Comparison of typical clusters of housing types 








studied 
COURTHOUSE CLUSTER 
Dwelling Units per Acre 40 
Building Coverage 50 % COURTHOUSES 
Floor-Area Ratio 91 
@ Roof Plan 
ROW HOUSE CLUSTER Section 
v 
Dwelling Units per Acre 34 
Building Coverage 43.5 % 
Floor-Area Ratio 81 


WALK-UP CLUSTER 
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@=z 


Dwelling Units per Acre 69 
Building Coverage 49 % 0 4 
Floor-Area Ratio 1.63 Mg 


CORRIDOR WALK-UP CLUSTER 





Dwelling Units per Acre 73 
Building Coverage 416 % 
Floor-Area Ratio 1.66 
ROWHOUSES 
@ Roof Plan 
Section 
v 








Fig. 3 





The site of this project consists of an L- 
er parcel dropping sharply, 40 ft in 
e cases, tO the Jamaicaway. Perkins Street 
an south provides the only vehicular access. 
cs disturb the land the least, to provide open 
space for recreational use, and to create a park- 
like setting which would integrate the project 
with adjacent Jamaicaway Pond Park, 282 
apartments were placed in a 30-story tower and 
seven 2-story town houses. The town houses, 
which contain three-bedroom units, are strate- 
gically placed to continue the low residential 
character along Perkins Street onto the site. 

The plan of the tower provides studio, one- 
bedroom, and two-bedroom units with several 
duplex apartments placed at the upper floors. 
Some of the amenities include a health club, a 
sauna bath, a valet room, a community room, a 
swimming pool, a tennis court, a putting green, 
a convenience shop, and a mezzanine coffee 
shop. All apartments are air-conditioned from a 
central system. 

Parking for 270 cars is provided in a three- 
level garage, formed by a continuous ramp, set 
into the side of the hill. The roof of the garage is 
landscaped and used for children’s play, a sit- 
ting area, a putting green, and a tennis court. 
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In the seven-story building, the 4-ft width 
within each “module” formed by the bearing 
walls contains one two-bedroom apartment 
and half (either the living room or the bedroom) 
of a one-bedroom unit. 

The three-story walk-ups completing the 
complex have a total of 228 units and are based | ’ gr 
on the same construction system. The site plan i oa ; ~~ 
provides one-to-one parking for the walk-ups, 


ee 4 
30 percent parking for the seven-story building. oes SURON TYPICAL FLOOR 





Fig.5 Roxse Housing, Boston, Mass. The Architects Collaborative—Architects. 
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The community building isatthe heart ofthe crete. Available to all the residents in the high- 

‘act, which will eventually comprise 778 rise, mid-rise, and town houses are dishwash- 
proje a euch 40,000 ft? of medical office ers, disposals, a Swimming pool, tennis and 
units and 6000 ft? of neighborhood shops and basketball courts, six Play areas for small chil- 
sansa cilities. Thirty percent of the units — dren, a formal plaza with a fountain and exten- 


recreational fa f d i 
low income, 65 percent are tor moderate Sive landscaping (see Fig. 7). 
are 





ames, and 15 percent are for market income. The mid-rise building steps up from four sto- 
dc town houses are constructed over a ries to thirteen. sy 
1274-car underground garage of precast con- The high-rise building is 27 stories high. #77 
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Fig. 6 Mission Park, Boston, Mass. John Sharratt Associates—Architects. . 
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Fig. 7a Mid-rise building. Mission Park, Boston, Mass. John Sharratt Associates—Architects. 





Fig. 7b Town house. Mission Park, 
Boston, Mass. John Sharratt Associ- 
ates—Architects. GROUND FLOOR 
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Fig. 8 High-rise building. 
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Fig.9 The community center. Mission Park, Boston, Mass. John Sharratt Associates—Architects. 
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Fig. 10 Haynes House, Smith House, Boston, Mass. John Sharratt Associates—Architects. 











Types of Apartment Buildings 
COMBINATION OF HOUSING TYPES 


SC) CD CHDGE 
=% 3 dy er 7 2%, 


C2 


i/ 


i] BOSTON 
ag EDISON 


ig eld 


t 
ln 


ie 





Lond 
Terrace (|| }— 


N i i) oo 
Wy Het | SS 
VY a) | NY oft 1, 
on Ny AX Ph = . e may /P ne 
Wy, VW e D °4 # 
ai: ns ome We TT SE 


Fig. 11 Haynes House, Smith House, Town Houses of Madison Park, Boston, Mass. John Sharratt Associates—Architects. 
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Fig. 12 Haynes House, Smith House, Town Houses of Madison Park, Boston, Mass. John Sharratt Associates—Architects. 
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pleasantly landscaped areas that center on 
unusual and attractive play areas designed by 
the architects. The larger of these areas 'S 
enclosed by a group of 32 houses (in five build- 
ings) at the lower end of the plot—which 
slopes 1 ft in 15. The smaller area—for 10 
houses in two units—looks out over a space 
which ends against the steep slope of the adja- 
cent lot (see Fig. 14). 
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1, wooded sites in the hills over- one-story atrium units with Private gardens 
Two heavily re developed with a long five- sloping down the hill to take advantage of the 
ooking Lucent building at the top, and views. The plan includes 300 units on 4.8 acres. 
apartm 
story 
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erne Scattered housing project, Ithaca, N.Y. 
' Seligmann & Associates—Architects. 
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Fig. 16 Scattered housing project, Ithaca, N.Y. 
Werner Seligmann & Associates—Architects. 
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Functional relationships of exterior elements 
ace and recreation 

obanstes facilities for high-density housin 
Tennis/paddile tennis : 
Deck tennis/platform tennis 
Golf course 
Recreation facilities 
Playground and playground equipment 
Characteristics of high-density housing 
Unsupervised and supervised play areas 
Passive recreation areas 
Building roof deck 
Toddlers’ room 
Kindergarten 
Children’s center 
Community spaces 
Bikeways . 
Residential swimming pools 
Health clubs 
Saunas 
Building entrance/exit and lobby 
Management Office 
Mall and package delivery 

QQ, general 
Street and compound parking 
Parking areas and garages 
Yeniral laundry room 
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FUNCTIONAL RELATIONSHIPS OF EXTERNAL ELEMENTS 


The external design is based on categories or 
zones of usage. 


Private Personal or family areas (dwelling 
units, rear yards, balconies) 


Meeting Communal, public areas (open space, 
parks, etc.) 


Transition Connecting, spaces (entry courts, 
stairs) 


Service Support functions (roads, paths, 
utilities) 

The rules that determine the location and 
interrelationships are functions of particular 
localities and therefore not explicitly definable. 
As a general rule, however, a linear movement 


(service to transition to private or meeting) is 
made. 


Townhouse Garden apartment 


Vehicular paths 


Parking 


c 
o 
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“ 
c 
@ 
— 
p 


Townhouse Apartment 
oie unit 


tio, or stoop 
Deck, pa Balcony 


Rear yara 





Fig. 1 
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OPEN SPACE AND RECREATION 


cect, Start 


The recreational activities occurring within 
the project are directly controlled by the open 
space concept. The size, shape, method of con- 
tainment and ground plane treatment set the 
stage for most outdoor activities. The following 
categories of spaces should be incorporated in 
the site plan. 


Spatial classification — ae A Pap 
1. Private or semiprivate spaces , aa : ; 
2. Activity spaces : “7¢ ; 
3. Social spaces 
4. Neighborhood spaces 





Open space There should be a smooth, flow- 
ing open space network. In some cases, it may 
be possible to take advantage of an existing 
grove of trees or other natural amenities on the 
site. This is desirable. Great benefits in livability 
can be achieved through an imaginative and 
logical combination of open spaces. 


Fig. 1 


Private or semiprivate space Each family is 
entitled to its own outdoor space. The space 
shall be a minimum of 12 ft deep and extend 
the width of the unit. Complete enclosure is 
desirable. However, wooden fences or free- 
standing walls should be located to either side 
of the space. The ground plane should include a 
100 ft? paved patio. The remaining area may be 
lawn or ground cover. The end of the space 
opposite the face of the building may be con- 
1ained with a planting screen. Building offsets 
help create interest in the building facades, 
while at the same time helping to enclose pri- 
vate spaces. 





Fig. 2 


776 








erous expanses of lawn 
spaces od will provide a setting for 
desi tless number of informal games 
y i ivities. (See Fig. 3.) Simultane- 
nd ° feeling of openness 'S experienced. 
ously: 9 es may be visually accessible to the 
nese ® uplic but are only to be used by 
gener®l P is residents. In general, minimum 
the PTO! for these Spaces should be 40 by 
gimens!© should be varied in size and shape 
90 ft. ie be woven into the overall open 

S 


lay courts dispersed through- 
Id be located away from 
iyate OF semiprivate spaces. Planting, grad- 
priv architectural elements may also be used 
uffer these two zones. There should be one 
court for every 100 bedrooms. Each of the 
a minimum of five sepa- 


rate activities. A partial list of typical activities is 
provided in Fig. 4. 

Social spaces Opportunity for social contact 
should be encouraged but not forced. Social 
contact occurs in entrance courts, play courts, 
and other places within the overall walkway 
system. These spaces might include benches 
and canopy trees for shade and interest. This 
provides the occupant with a place to relax and 
converse with neighbors. 
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Welghborhood spaces These areas include 
outdoor facilities clustered about the neighbor- 
hood center and the various play courts 
located throughout the development. The 
major emphasis in the development of outdoor 
facilities included at the neighborhood center 
should be to provide a spectrum of activities 
which can accommodate all age groups. The 
facilities and activities should be arranged in 
8 manner which keeps user conflict to a 
minimum. 

In determining the types and quantities of 
facilities to be provided, the surrounding off 
site facilities must be considered. For example, 
baseball fields, basketball courts, etc., of an 
adjacent public playground or school may 
reduce the need for such activities on the site. 
Instead of duplicating these facilities, money 
might better be spent for expanding the variety 
of facilities. Conversely, a lack of adjacent recre- 
ational facilities may increase the demand and 
number of facilities required on a site. 

Recreational facilities may include court 
games, shuffle board, open space for field 
games, swimming pool, etc. Facilities and 
spaces of this type are strong factors in creating 
& sense of neighborhood or community cohe- 
siveness for the development's residents. 


Fig. 6 
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OPEN SPACE AND RECREATION 


gcreation 
‘ on area should provide for 


reat biipe 
re putdoo! rey possible activities. Flexibility is 


y wide Tr nsideration in this area. 

io 

gma) ity This area should be protected 
iol from adjacent properties and 


and separ ould be easily accessible to the 
ds. 


puildind: 
tion The area should get some sun. 
The area should be designed to 
inablty Effort should be made 


.-- portavle furniture. 
util ea multiuse recrea 
0 


e 

to prov 

spl characteristics The activities which 
occur within a recreation area are divided 

. two categories. active and passive activi- 

a it is important that a visual stimulus or 

tion be 8 part of the passive activity area. 

ibility is to organize passive and active 

that the passive areas become a place 

to watch the active areas. There must be 

enough separation, however, so that active 

areas do not overpower the passive areas. A 7 

ange of passive areas going from a quiet nook a 

to a sideline seat at 8 volleyball court might be _— 

3 solution to this problem. The outdoor recre- i 

ation area should have human scale. 


tion potential. 
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Fig. 7 Passive and active area relationships for a typical high rise—iow rise 
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TABLE 1 Indoor Facilities for High-Density Housing 





Facility or area Space/design standards 


Indoor pool, 1 per 200 units 60 x 30 ft with 3- to 5-ft depth; no diving board 


na and exercise area, 1 per 200 units 
- ° sauna to give temperature variation 


Minimum 20 x 30 ft with good storage space; 
space as flexible and adaptable as possible for 
multiuse 

Two courts within 50 x 50 ft x 20 ft high 


Games room according to expressed interest 


Handball or squash courts, 1 per 200 units 


Minimum two-car capacity with lockable 
cupboards; ample electrical outlets and work 


benches 
Minimum area of 20 x 30 ft; adequate sinks, 


Workshop and auto bay 


Craft room according to expressed need 


electrical outlets, and good lighting; blackboard 


and work tables should be included 


Occupancy space for 24 adults with three-tiered 















Location ang desc, 


: Dtion 
Adjacent to exercise rooms, sauna 
deck, and patio; may be Operater ay NUrsep 
agency by Publi, i Sun 
Near shower rooms: ma ‘ Prive, 


: Y include - 
machines and be staffed on 5 “9'N-Oners, 


Part-tir, ateq Ry 
Near laundry area; may inc| SDasig = ““*eig, 
and sitting space for sociajj 
parties and movies 


ude fireplace ° 
zing; INdoor Dlay, 
Near shower area; could be 
wrestling; could be used for 
Adjacent to parking area: aw 
tools could be rented 


Matted for karate 
table tennig 40, 5, 


3 , 
Y from INCompatity 
8 oc 


Near laundry area: space shou| 


. d be as 
possible for multiuse Adaptab. jis 





TABLE 2 Outdoor Facilities for High-Density Housing 


Facility or area Space/design standards Location and description — 
aN ste cial 


Preschool play area, 1 per building 800 to 4000 ft?; can be part of a larger open 
space area and provide sitting area for adults; 


should be visually pleasant 


Minimum space of 150 x 200 ft within a level, 
well- drained grassed area 


Minimum of 40 x 60 ft 


Open area, 1 per building 


Hard-surfaced area, 1 per building 


Passive area, 1 per building Minimum of % acre with mixed sun and shaded 


areas, a natural environment with trees, shrubs, 
and flowers 


Garden plots, 1 per building Area will vary according to interest 


Trails and linkage system Walkways, bikeways that link the site to other 





Adjacent to laundry room and within view 0 
should be protected from dominance by older 
equipment scaled to preschool size 


balconies: Space 
49@ groups: 


Within a few minutes walking distance; €Quipped for active 
needs of all age groups 


May be part of the visitor parking area equipped for organizeg 
and unorganized sports and games, i-e., badminton, volley- 
ball, floor hockey 


Adjacent to children’s playground equipped for sun bathing, 
barbecuing, and such games as horseshoes, shuffleboard, 
and croquet 


May be adjacent tobuilding or part of a community garden 
area 


Develop wherever possible to provide access to nearby school 


open space and public areas yards or park areas 
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TENNIS/PADDLE TENNIS 
nis , PADDLE TENNIS 
is 7200 ft . 
us mmended area Ground space | Recommended area Ground space is 3200 ft’ 
@¢0 minimum to edge of pavement. 
ininu™ laying court is 36 by 78 ft , | 
gdimension Playing er eh sides or Size and dimension Playing court is 20 ft 0 in 
. least 12 ft sane ie 4A ft clearance on by 30 ft 0 in plus a 15-ft minimum space on each 
plus n courts in battery _ end and a 10-ft minimum space on each side or 
bev d between courts in battery. 
ac : is j . , 
ntation Orientation of long axis is to be Orientation Preferred orientation is for the 
~ saitti long axis to be north-south. 
north: 





ISOMETRIC SHOWING NET 


FENCE ENCLOSURE OR 
EDGE OF PAVEMENT 
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DECK TENNIS 


Recommended area Ground space is 1300 ft? 
including clear space. 


Size and dimension Singles court is 12 ft 0 in 
by 40 ft 0 in. Doubles court is 18 ft 0 in by 40 ft 
0 in. Additional paved area at least 40 ft 0 in on 
sides and 5 ft 0 in on ends is recommended. 


Orientation Preferred orientation is for the 
long axis to be north-south. 





ISOMETRIC SHOWING NET 
Fig. 1 
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Fig. 1 
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Fig. 2 Different types of golf holes in relation to par. 
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RECREATIONAL FACILITIES 
Preschoolers 


Preschoolers require continual visual supervi- 
sion. Therefore, they are mostly confined to 
playing right outside the kitchen door. Tot lots 
should be located where parents can observe 
the children. Since it is not feasible to build 
numerous tot lots, they should be located 
within clusters of units. No preschoolers should 
cross @ major street or parking area to reach a 
tot lot. Parents prefer that tot lots be visible 
from the kitchen, where they spend much of 
their time. 

These play areas should include sand and 
water play areas and simple climbing devices. 
The ground surface should be cushioned and 
nonabrasive, using materials such as pea 
gravel. The area should be shaded and pro- 
tected by plantings and screening from wind, 
older children’s activities, passersby, parking, 
and other potentially dangerous uses. Comfort- 


able, tree-shaded sitting areas should be pro- 
vided for parents. 


Children Ages 6 to 13 


Older children require larger play spaces and 
like to play without supervision, some distance 
from their homes. These play areas should be 
equipped with challenging and complex equip- 
ment. Drinking fountains should be provided. 
Since these children are generally quite active 
and noisy, their play areas should be removed 
from dwelling areas and separated by dense 
plantings and/or earth mounts. 


Teenagers 


Teenagers have two distinct recreation needs. 
They like informal gathering places where they 
can socialize or “watch the action” and be away 
from their homes. They also engage in very 
active group games that require a hard court or 
a field (e.g., basketball, baseball, or football). 
Areas for both kinds of teenage activities 
should be together, away from the dwelling 
area. Drinking fountains should be provided 
near active play areas. Where the project site is 
small but open space is available nearby, 
efforts should be made to utilize it for teenage 
recreation, or nearby community facilities may 
satisfy this requirement. 
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Elderly 
sitting areas for socializing and passive activity 
are important to elderly residents. They should 

located so as to afford a view of activity in 
md around the project, separated from intru- 
sion and noise and well shaded. They should be 
convenient to the dwelling units of most elderly 
residents. 

Equipment will include comfortable benches 
with backs, fixed chairs and tables for card 
games and other table games, and possibly, 
provision of such semiactive game courts as 
shuffleboard, horseshoes, croquet, or roque. 


Community Buliding 


Every project of over 50 units should have 
indoor community space useful to residents of 
all age groups. The building should be large 
enough to accommodate two or more activities 
without conflict at one time, and floor space 
should lend itself to a variety of uses. Space 
should be useful for meetings, indoor sports 
and games, hobbies, study and library, and ser- 
vice agency activities (including social and 
health services such as disease screening and 
diagnostic clinics). 

Uses of community facilities are determined 
by what services the surrounding community 
offers, what other facilities are nearby and 
accessible, and what the tenants want. In rare 
instances, where adequate facilities exist 
nearby, this money might be better spent on 
other project improvements. A full survey of 
residents and careful needs analysis are neces- 
sary in planning community facilities and pro- 
gramming their use. 

Programming of community building facili- 
ties cannot be limited to very time- and space- 
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Fig. 4 


consuming uses for special-interest groups. 
Facility spaces must be flexible and available to 
different groups at different times of the day. 
For example, young children may use them 


after school; a social meeting of parents or an 
elderly group may occur in the early afternoon; 
and teenagers may use the space for evening 
social activities. 





Fig. 6 
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Parks and playgrounds are a major factor in 
establishing good environmental quality for a 
community. Appropriate public and/or private 
facilities should be available for both active and 
passive recreation in or near all residential 
developments. 

In one- and two-family dwelling develop- 
ments often ample recreation space is provided 
within the area of the private lot. In high-density 
situations where individual lots approach mini- 
mum sizes or where multifamily buildings are 
used, the best service to recreation space needs 
can be provided by the development of com- 
mon use areas. 


ACTIVE RECREATION AREA 


Active recreation space design should include 
appropriate locations for sports such as base- 
ball, football, basketball, volleyball, and tennis. 
Playgrounds should be considered for gram- 
mar-school-aged children, and tot lots are 
needed by preschoolers. Elderly residents 
enjoy activities such as shuffleboard or horse- 
shoes. 


TABLE 1 


Fig. 1 








Type 
of apparatus 


Balance beam 


Climbing structure (average) 


Climbing tree or ladder 
Giant stride 
Horizontal bar (single) 
Horizontal bar (double) 
Horizontal ladder 
Junglegym (junior) 
Junglegym (medium) 
Merry-go-round 
Sand box 
See-saws (set of 4) 
Slide 
Slide, gang 
Slide, kindergarten 
Slide, racer 
Swings (set of 3) 
Swings (set of 6) 
Swings (set of 4) 
Swings, chair 

(set of 3) 

(set of 6) 
Traveling rings (in line) 


Traveling rings (circular) 


Dimensions of apparatus Approximate 





Length, Height, use space Space, 
ft ft requirements, ft ft? 

12 5 6 x 20 120 

10 10 20 x 20 400 

5 (diam.) 12 12 x 12 144 
— 12 30 x 30 900 

6 5.5-7.5 12 x 20 240 

11 5.5-7.5 18 x 20 360 
12-16 6.5-7.5 8 x 30 240 
6.5 7 12 x 15 180 

10 10.5 20 x 20 400 

10 (diam.) 3.5 22 x 22 484 
6 x 10 (min.) 1 12 x 16 192 
12 2 20 x 20 400 

16 8 12 x 30 360 

16 8 25 x 40 1,000 

8 4.5 8 x 16 128 

16 8 20 x 30 600 

15 at top 12 25 x 35 875 
30 at top 12 25 x 50 1,250 
18 at top 10 20 x 30 600 
10 at top 8 16 x 20 320 
20 at top 8 16 x 30 480 
36 at top 12 20 x 60 1,200 
10 (diam.) 12 25 x 25 625 
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ge ZONES FOR EQUIPMENT 


The use zone for each piece of equipment is 
made UP of two parts: 

1, Fall zone: an area under and around the 
sa uipment where protective surfacing is 
required. = 

9. No-encroachment zone: an additional area 

yond the fall zone where children using the 
equipment can be expected to move about and 
should have no encroaching obstacles. 

with the exception of spring-rocking equip- 
ment, equipment under 24 in in height, and the 
zone between adjacent swings, the fall zones of 
adjacent pieces of equipment should not over- 
lap. However, adjacent pieces of equipment 
may share a single no-encroachment zone. 

Regardless of the type of equipment, the use 
zone should be free of obstacles that children 
could run into or fall on top of and thus be 
injured. For example, there should not be any 
vertical posts or other objects protruding from 
the ground onto which a child may fall. 


Recommendations for the Fall Zone 


Stationary equipment The fall zone should 
extend a minimum of 6 ft in all directions from 
the perimeter of the equipment. 


Slides The fall zone in front of the access and 
to the sides of a slide shall extend a minimum 
of 6 ft from the perimeter of the equipment. 
Note: This does not apply to embankment 
slides. 

The fall zone in front of the exit of a slide shall 
extend a minimum distance of 6 ft from the end 
of the slide chute or for a distance of H + 4 ft, 
whichever is the greater. H is the height of the 
slide platform and the H + 4 ft measurement is 
made from a point on the slide chute where the 
gradient has been reduced to 5° from the hori- 
zontal (see Fig. 4). 


Single-axis swings Because children may 
deliberately attempt to exit from a single-axis 
swing while it is in motion, the fall zone in front 
of and behind the swing should be greater than 
to the sides of such a swing. It is recommended 
that the fall zone extend to the front and rear of 
a single axis swing a minimum distance of 2 
times the height of the pivot point above the 
Surfacing material measured from a point 
directly beneath the pivot on the supporting 
structure (see Fig. 15). The fall zone to the sides 
of a single-axis swing should follow the general 
recommendation and extend a minimum of 6 ft 
from the perimeter of the swing structure in 
accordance with the general recommendation 
for fall zones. This 6-ft zone may overlap that of 
8N adjacent swing structure. 


Swi fall zone should 
ne extend 
He Penal from a point directly beneath 
pe hai for a minimum distance of 6 ft + 
hs an the Suspending members (see 
ate : In addition, the fall zone shall extend a 
mum of 6 ft from the perimeter of the su 
Porting structure. This 6-ft zone may sada 
that of an adjacent swing structure. ° 
pail Go-Rounds The fall zone should extend 
eyond the perimeter of the platform. 


Spring-rocking equipment The fall zone 
should extend a minimum of 6 ft from the “at 
rest perimeter of the equipment but adjacent 
spring rockers with a maximum seat height of 
24 in may share the same fall zone. 


Composite equipment The above recommen- 
dations for individual pieces of equipment 
should be used as a guide in establishing the 


fall zones around pieces of composite play- 
ground equipment. 


Multiaxis Swings The 
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Fig. 4 Fall zone for slides. 
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Fig. 5 Fall zone for single axis swings. 


Recommendations for the No- 
Encroachment Zone 


No specific dimensions can be recommended 
for the no-encroachment zone around individ- 
ual pieces of playground equipment. These 
dimensions will vary according to the types of 
adjacent pieces of equipment and their orienta- 
tion with respect to one another. 

For example, the recommended fall zone at 
the side of both a slide and a swing is 6 ft. Since 


Fig. 6 Fall zone for multi axis tire swings. 


fall zones should not overlap, a slide could be 
placed with Its side no closer than 12 ft to the 
side of a swing. Therefore, there may be no 
need to add an additional no-encroachment 
“ti ane it would not be desirable to 
ave a slide exit facing the front i 
une. Or rear of sin- 
No-encroachment zones extendi 
ending be 
the fall zones are recommended fer eae 
equipment or equipment from which the child 
Or she exits. This allows more 


Space for children to regain their balance upon 
exiting the equipment and also provides added 
Protection against other children running into 4 
Moving part. 

For a single-axis swing, it is recommended 
that there be a barrier beyond the fall zone '" 
front of the swing if it is located in a playgrou" 
facing other pieces of equipment. 





Fundamentals of Play Areas 
FD PLEEEPELE ail oevps. 





2 Internal Walkways 


Fig.7 
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HANDICAPPED ACCESS 


In general, play can be grouped into two cate- 
gories: (1) defined play and (2) creative play. 

Defined play refers to the channeling of play 
activities into certain prescribed directions. For 
instance, swings and slides define the child’s 
play within the limits of their function. Although 
children do many creative things on swings and 
slides, they are primarily outgrowths of the 
basic functions of swinging and sliding. On the 
other hand, creative play primarily arises from 
the child’s imagination. The play element 's 
somewhat amorphic and therefore undefined. 
A child in a sand area creates sand castles, 
mountains, rivers, roads, and a plethora of 
other fantasies straight from his mind. Like- 
wise, free-form sculpture, random climbing 
blocks, or simply open areas of lawn act as 
springboards for the imagination. 

There seems to be a current trend in which 
designers heavily specify creative play appara- 
tus for playgrounds, sometimes to the exclu- 
sion of defined apparatus. This trend does not 
well serve children since it does not account for 
the child who is unable to play creatively. 

There are, for instance, thousands of children 
in this country alone who, handicapped by 
severe mental and emotional problems, are 
only able to achieve satisfying play through the 
use of defined apparatus. Likewise, an imagina- 
tive child may quickly lose interest in traditional 
play equipment whereas a creative apparatus 
may hold his attention. Therefore, the designer 
should strive to create a playground that will 
provide a rich and wide ranging set of both 
defined and creative experiences. (See Fig. 7.) 

Just as designers have been designing the 
environment for the “normal” adult, so have 
playgrounds been designed for the “normal” 
child. Unfortunately, the child who is physically 
handicapped usually has restricted motor 
development, and as a consequence of limited 
movement, does not see the world and himself 
or herself in the same way as a normal individ- 
ual would. 

By designing play situations in which a dis- 
abled child can manipulate his environment as 
much as possible by himself, regardless of the 
extent of his disability, the child can have motor 
experiences comparable to those of normal 
children. These experiences give a child a 
broader range of perceptual sophistication and 
thus a fuller and more normal base for aca- 
demic growth and self appreciation. 
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1, Slides & Climbing Areas 
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The following criteria are given for considera- 
tion in enhancing the use of play facilities both 
from the standpoint of serving more people 
and of making the facility safer. . | 

1. A playground should be easily accessible 
from the adjacent community over hard surface 
paths, with ramps placed where necessary, 

2. Access within the playground should 
include a system of hard surface paths. Not 
only does this improve mobility for the handi- 
capped but can double as a tricycle path. 

3. The play area should be reasonably orga- 
nized in order that a child who is blind may 
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learn how to locate equipment as he or she 
enters and moves about the grounds. 

4. Apparatus able to accommodate a greater 
diversity of children does not need to be drasti- 
cally altered from those now in use. Rather, 
they must be placed and modified in such a 
way as to make them both more safe and acces- 
sible. Sharp edges, splinters or poorly designed 
appurtenances should be eliminated, 

5. Playgrounds that are accessible to handi- 
Capped children require a certain amount of 
adult supervision. The amount of supervision 
varies, depending on the type of handicap the 





adestéicall heaps lonered To 70" 
-0 


child has, the type of equipment present, 7 
the number of handicapped children ase 
facility. This may mean that in parapet 
parents will have to accompany wat ae 
order that they may supervise his oF rae "7 
In other cases, a single attendant ™ 
fficient. . 
"6. A series of small vignettes have a ae 
pared to illustrate some of the wel td 
ational devices that can be eae san 
play grounds and can be used ey " 
capped children. (See Figs. 8 and 9. 
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YGROUND ADJACENT TO 
HOUSING DEVELOPMENT 


1. Children’s play area (junior), ages 6 to 8: 
Junior exercise units 
Play logs 
Wood dodgers 
Pipe tunnels 
Log piles 
Removable shower 
2. Children’s play area (intermediate), ages 9 
to 12: 
Pipe frame exercise units 
Wood dodgers 
Basketball backstops (single) 
Roller skating areas, ice skating 
3, Children’s play area (senior), ages 13 to 15 
(if no public playground adjacent): 
Basketball courts 
Roller skating areas 
Softball fields 
Ice skating rink' 
4. Older children’s playground, ages 16 to 18 
(if no public play fields adjacent): 
Softball fields 
Basketball courts 
Football fields' 
Soccer fields’ 
Ice skating rink' 
Baseball fields' 


PLAY AREAS 


Playgrounds and play areas should be located 
for minimum noise nuisance to apartment 
dwellers and should not be placed in courts or 
across main walkways. All play area entrances 
shall be located to discourage through circula- 
tion. Play areas should be enclosed by chain- 
link fence and paved with a bituminous surface 


(except as noted). They should generally be 


surrounded outside by t , 
shrubbery. Y trees and occasional 


HOUSING PROJECT SITE 


1. Children’s center play areas, ages 3 to 5: 
Junior exercise units 
Play pyramids 
Pipe tunnels 
Log piles 
2. Community center, ages 12 and over: 
Paddle tennis 
Table tennis 
Shuffleboard 
Volleyball courts' 
Tables and benches 
Croquet (or roque)' 
Badminton courts' 
Areas for movies and dancing' 


PROJECT PLAYGROUND ADJACENT 
TO HOUSING PROJECT 


1. Children’s project playground (junior), 
ages 3 to 7: 
Kindergarten slides 
Kindergarten swings 
Sandpits 
Seesaws 
Wading pools 
2. Children’s project playground (senior), 
ages 8 to 12: 
Play slides 
Play swings 
Pipe frame exercise units 
Wading pools 
Paddle tennis 
Roller skating areas 
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UNSUPERVISED AND SUPERVISED PLAY AREAS 


3. Older children’s project playground, ages 
13 to 18: 
Basketball courts 
Volleyball courts 
Handball courts 
Shuffleboard 
Horseshoes 
Paddle tennis 
Table tennis 
Roller skating areas 
Softball fields 
Baseball fields’ 
Football fields' 
Soccer fields' 
Track’ 
4. Adult project playground, ages 19 and 


over: 


Basketball cou-ts 

Volleyball courts 

Handball courts 

Paddle tennis 

Badminton courts 

Tennis courts’ 

Baseball fields’ 

Softball fields 

Football fields' 

Soccer fields' 

Track' 

Area for dancing and movies 
Boccie courts (where played) 
Bowling greens (where played) 
Cricket fields (where played)’ 
Croquet (or roque) 
Horseshoes 

Shuffleboard 

Ice skating rinks’ 


‘For large projects. 





TABLE 1 Characteristics of High-Density Living 


Common characteristic 


Little or no private front/back 


yard space 


Little or no basement area 


Little storage space 


Restricted space for 


entertaining 


Restricted outside view 


No front porch or veranda 


Effect on recreation experience 


Restricted activities, such as 
outdoor play for children, 
family-oriented activities, 
socializing with friends, 
barbecues, and gardening 


Limits indoor active play, 
hobbies, furniture 
refinishing, building or 
tinkering jobs 


No space for storing bulky 
outdoor recreation equipment, 
j.e., cances/boats, camping 
gear, skis, bicycles; this limits 
related activities 

Entertaining at home is limited 
by space and noise restrictions 


Visual access to pleasant out- 
door areas is limited at certain 
levels or from some units; 
creates supervisory problems 
for children’s play 


Restricts sitting outdoors, 
chatting with neighbors, and 
outdoor play for small children 


Possible solution 


Provide adjacent open space for 
children’s play and improve 
accessibility to local parks with 
walkways; plan community 
garden plots 


Apartment basements or 
ground floor space can 

be adapted for play 

areas with adjacent outdoor 
space; indoor hobby work space 
with locked storage areas 


Arrange for rented space in 
building or adjacent to parking 
area; include added storage 
areas in building plan 


Provide party rooms that can be 
booked for private use in a 
soundproof area; use as play 
areas for children during day if 
it has access to outdoor play 
area and is adequate for this 
purpose 

Locate play areas within view of 
balconies or kitchen windows; 
restrict lower levels to families 
with children; plan units to have 
vigual access to outaoors; 
provide comfortable seating for 
parents in play areas where 
supervision from unit is impos- 
sible 


Increase balcony size and 
provide sheltered small 
attractive outdoor sitting areas 
adjacent to units 


a en ana aaa 
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PASSIVE RECREATION AREAS 


Major areas for passive recreation may 
include a plaza, a landscaped park, or a public _ 
square. Minor areas for passive recreation = 
should vary according to the type of projects, 
from a sun deck, balcony, or roof garden to a 
paved area overlooking a pleasant view, or a 
shaded sitting area along a walk. 


PASSIVE RECREATION AREA 
Natural Areas 


Natural site features such as wooded areas or 
stream valleys are highly desirable assets and 
should be preserved when appropriate for 
recreation. 
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BUILDING ROOF DECK 


suiLDING ROOF DECK 


This deck is located at the very top of a building. 
access to it is usually by elevator and a con- 
necting hall, although this may not be so when 
ere are other communal facilities at deck 
ievel, such as a party room, pool, sauna or laun- 
rooms. In these cases, the roof deck has a 
horizontal as well as a vertical relationship with 


the building. 


advantages 
s Its position and means of access make it 


more private and secure than other types of 


decks. 
s Itis exposed to the sun throughout the day. 


= The wind speed, though high, is constant. 
s itis away from street noise. 


Disadvantages 

s This type of deck usually has fewer access 
points than others. 

s Surveillance from other parts of the build- 
ing is not possible. 

s It is usually higher than other types of 
decks and may cause vertigo. 

s Wind speed is generally higher than on 
lower types of decks. 





Fig. 1 Building roof deck. 





Fig. 2 
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BUILDING ROOF DECK 
Activity Types 
The dominant ACtivities are sup 
ming, viewing, sittin thing 
games, 9 Out, ang baying ta 
Cary 


Particular Layout Features 
Entries The roof deck 


as th 
From the lobby the users Can hav, entry DOiny 
to the viewing zone: they can a es tatrae 
to the sunbathing z woh % 


One from ® acre, 
pool area, and they ha the Swimm 


area from the lounge. 


Sunbathing ZONE Part ofthe OOF deny: 
diately adjacent to an interior sy; aa Me. 


This provides an PPortunity fo, 9 Dog), 
swimming and drying off "YCle oy 


Sitting area and greenhouse 
the deck is immediate| 
where people May sit 
house is adjacent to the 


er pa 
¥ adjacent to a : of 


0 
Or SOClalize. A mn 
lounge, 7 
Viewing zones The two ab 
OVe-me j 
Exercise | areas and the greenhouse have viewing 
room | 


tions which overlook the deck as wel} ‘ 
surrounding locale. : 


‘in 
3 
8 
> 
e 
a 


Space-defining components High Parapet 
walls, planters, and trellises provide Protection 
from wind and sun. 


= ¥Changing room 


SUNDECK 





Apartment Units 


Fig. 3 Building roof deck. Fig. 4 


798 








: toddlers” room plan shows carpet in all 

pt those near the sink cabinets, the 

areas © ure wading pool, and the toilet. The 
gmall ;, divided into quiet and active areas. 
yan area is furnished with thick rugs and 
ge with bright covers. The furniture in 
deer Snould be bright, lightweight, and child 


sized. 
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Fig. 1 Toddlers’ room. 
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TODDLERS’ ROOM 
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KINDERGARTEN 


The kindergarten plan is one of four kinder- 
garten areas, each of which is connected by 
shared supply spaces with adjacent toilets. 
These smaller service spaces have low ceilings, 
and playloft spaces have been provided above 
them. They are shown in the background of Fig. 
1. The toilets and storage areas are tiled. All 
other areas, including the playloft and stairs, 
are carpeted. The kindergartens are furnished 
with light, child-sized tables and chairs, and 
with movable display panels and chalkboards. 

In the prekindergarten plan the carpeted 
active play area is located near the entry door, 
with light movable tables, chairs, and display 
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boards nearby. Wide, carpeted sitting stairs aa ss i 
lead up 2 ft to a quiet area, which can be sepa- a ° GE Ae ~ 
rated from the active area by a sliding partition. ae “$3 om 
Bathroom floors and those near the sink cabi- ; s 
nets are tiled. Fig. 1 Kindergarten. 
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CHILDREN’S CENTER 











| ADMISSION 
OFFICE 
EXAMINATION 
ISOLATION 

2. CHILOREN’S ROOMS 
PLAYING 
EATING 
SLEEPING 

3-PLAY AREAS 
CUTOOOR PLAY 

4. SERVICES 


Fig.2 The children’s center play area should be located with a southerly 
or easterly exposure. It should be enclosed with a boundary fence having 
a maintenance gate. The play area should be divided into two sections by 
a chain-link fence with a gate. One section is for the youngest group and 
should be without apparatus except for a play pyramid. The other has a 
climbing unit, another piece of equipment, and if required, a digging 
area. 
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CHILDREN’S CENTER 
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COMMUNITY SPACES 


A community room should be located so that 
its entrance and interior can be observed from 
nearby public space, apartments, buildings, or 
streets. 

Community spaces might include a large 
activity room with adjacent kitchen, a smaller 
room for meetings or office use, men’s and 
women’s toilets, appropriate storage, and a jan- 
itor's closet. Social and recreational facilities 
should reflect the preferences of the anticipated 
residents. Multiple-purpose use of common 
areas should be encouraged. 

In projects for the elderly and handicapped, 
suitable and adequate facilities for social and 
recreational activities are especially important. 
In such facilities, it may be desirable to provide a 
craft room with sink, work counter, and storage. 

Community facilities in nonelderly projects 
should not exceed the following: 


EE 
Net area (area within the 


Number of finished interior surfaces 
dwellings served excluding circulation) 
ee ag 
Under 50 25 ft” per dwelling 
50-99 1250 ft? plus 20 ft? for every 

dwelling over 50 
100 or more 2250 ft? plus 15 ft? for every 


dwelling over 100 


Number of Net area (area within the 
bedrooms finished interior surfaces 
served excluding circulation) 
Under 100 8 ft? per bedroom 
100 and over 800 ft? plus 4 ft? for every - 


bedroom over 100 
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BIKEWAYS 





e' 
! : 2? Lanes Fig.3 Bikeways should have a width of 8 to 10 ft (two-way) or 6 ft (one- 
b ® way). The grade should be a maximum of 5 percent for lengths up to 
1000 ft and 15 percent for very short dist . Cl hould b 
' “hss win, recommended and 15 p ry stances. Clearance should be 10 


ft. The surface should be hard, preferably asphalt. 
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RESIDENTIAL SWIMMING POOLS 


DEFINITIONS 


Residential pool A residential pool is any con- 
structed pool, permanent or portable, which is 
intended for noncommercial use as a swim- 
ming pool by not over three owner families and 
their guests, and which is over 24 in in depth 
and has either (1) a surface area exceeding 
250 ft? or (2) a volume over 3250 gal. 
Residential pools are further classified into 

types as an indication of the suitability of a pool 
for use with diving equipment. 

Type |: Any residential pool where the 
installation of diving equipment is prohibited. 

Type Il through type V: Residential pool 
suitable for the installation of diving equipment 
also classified by type, provided further that the 
diving equipment classified at a higher type; 
i.e., type Ill, may not be used on a pool of a 
lesser type, i.e., type Il. 


Permanently installed swimming pool One 
that is constructed in the ground, on the 
ground, or in a building in such a manner that 
the pool cannot be readily disassembled for 
storage. 


Nonpermanently installed swimming pool One 
that is so constructed that it may be readily dis- 
assembled for storage and reassembled to its 
original integrity. 


Vertical Vertical is defined as not exceeding 
an 11 percent (1 ft horizontally for each 5 ft ver- 
tically) slope from plumb. 


Water line The water line referred to in these 
standards is established in one of the following 
ways: 

1. The water line falls in the midpoint of the 
operating range of the skimmers. 

2. On pools with overflow systems, the water 


line is established by the height of the overflow 
rim. 


In-ground swimming pools Any pool whose 
sides rest in partial or full contact with the earth. 


On-ground swimming pool Any pool whose 
sides rest fully above the surrounding earth. 


Nonswimming area Any portion of a pool 
wherein water depths, offset ledges, or similar 
would prevent normal swimming activities. 


Public pool A public pool is any pool, other 
than a residential pool, which is intended to be 
used collectively by numbers of persons for 
swimming or bathing and is operated by any 
person (owner, lessee, operator, licensee, or 
concessionaire), regardless of whether a fee is 
charged for such use. Public pools are listed in 
the following categories: 

Class A: Competition pool—any pool 
intended for use for competitive events such as 
Olympic, AAU, and NCAA. 

Class B; Public pool—any pool intended 
for public recreational use. 

Class C: Semipublic pool—any pool oper- 
ated solely for and in conjunction with lodgings 
such as hotels, motels, apartments, and condo- 
miniums. 

Class D: Special-purpose pool—any pool 
operated as a treatment, water therapy, or non- 
recreational function. 


No limits are specified for shape of swimming 
pools except that consideration should be 
given to shape from the standpoint of safety 
and the recirculation of the swimming pool 
water. 

Water depths at the shallow end of the swim- 
ming area should be 2 ft 9 in minimum and 3 ft 
6 in maximum, except for special-purpose 
pools. More shallow depths may be used in the 
nonswimming area. 

Walls in the shallow Portion of the pool 
should be vertical from the water line for a min- 
imum of 2 ft 3 in, from which point a tangent 
radius or vertical section can be used to join the 
wall section to the floor. 

The slope of the floor from the shallow end 





wall toward the de 
in 7 ft to the point 
The point of the fir 
at which the floor ee oe - 
is at least 6 ft from the shal 
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n water depths ove, 
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If the point of first slo - _ 
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depths less than 4 ft 6 in curs in Wate 
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Dimensions of length and depth 
the longitudinal cross SECtiOn of anal ken 
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width, length, and water depth accortin , 
Fig. 1. The slope of the w tis 


alls in the q 
should be as outlined in Fig. 1. i 


&p end S 


. u 
Of first slope ie @ 
n 


XC b 
ge lh 


ge ISt 
Ceeds 1 a - Poin 
eng Wall "any 


Oint of 


JA 
Sin gh 


Insp 
Oulq 


Minimum Dimensions for 
Residential Pools with Diving 








Equipment 
TABLE 1 
Radius to be drawn 
tangent to plumb 
Radius to be deep end wall at 

Pool type used the following depth 

ll 4ft 3 ft 

HT 4 ft 6 in 3ft 

IV 5 ft 3ft 

V 4f6in ‘ft 
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| = A Point of first 
~-------- ASN slope change 
oe 
Max. Slope 
alt — lo Min. |, L3 Min L4 Min. ‘ “ 
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nimum dimensi 
D,* D, L,* L =— Minimum width of pool 
4 $$ __ 
pool VP@ a 6 wk Point A Point B Point C 
| ie rare No minimum dimension / 
i in n i ;: 

; ee ah ai aes cha 7 ft 0 in 6 ft 6 in 28 ft 0 in 12 ft 0 in’ 15 ft0 in® 12 ft.0in 

? 7 ft8in 8 ft 6 in 2 ft Gin 8 ft 0 in ited 6 ft 6 in 30 ft 0 in 12 ft 0 in 15 ftOin 12 ft Oin 

IV 8 ft 0 in 9 ft Oin 3 O0in ono} 10 ft O in 6 ft 6 in 33 ft Oin 15 ft 0 in 18 ft 0 in 15 ft 0 in 

+ in 11 ft 6 in 6 ft 6 in 36 ft Oin 15 ft Oin 18 ft 0 in 15 ft Oin 


int where D, strikes the floor may be smoothed with a radius as noted in Tabl , ae 
“Thi je underwater longitudinal section. e 1. The innermost lines of the resultant drawing represent the minimum 
0 


; . int where depth D, intersects th ; ; : 

tpoint A is @ base reference poin 1 © water surface and from which i i i . It should be 
ally * oted that the L; distance from point A to the deep end wall is a minimum ie point all other dimensional points may be derived. It s 

‘on a poo! type il the width pedal - reduced to 10 ft at point A and 12 ft at point B provided the following minimum conditions are met: 

The cross sections at points Aan show that the walls in these cross sections are plumb for the first 3 ft below the water level. 


walls in the cross section at point B beneath the plumb 3-ft portion should be curved t in wi i in, f hich point 
ie “rt ft in 3 ft should be used to a depth of 8 ft. 0 a depth of 7 ft 3 in with a tangent radius of 4 ft 6 in, from which p 


Diving equipment with a 6-ft board length should be used. 
Any other configuration that creates a water envelope in excess of that outlined here should be permitted within the classification of a type II pool. 


Cross-sectional dimensions of pools designed 
for the installation of a diving board should 
have as their minimum dimensions the widths 
specified at points A, B, and C as outlined above 
and as located in Fig. 2. 


Plan View (Minimum Water Surface Area of 
Minimum Diving Water Envelope) 


APPLICATION OF SIINIMUL' AEC TANGULAR PROFILE 


CC | _ 


| 
| 
| ‘ 
=e, \ 
| Sf ie = 
APPLICATION OF MINIMUL FAGFILE \ a _ ] 
REE FORM | | a ~~ 
PROFILE \ | . 
f = a \———_—_— LLOW END 
. Cc | z ' FILE 
3 | _= Point A pa Point 8 . fo 
w be 
2 re Pr \ 
DEEP 30 ra * ~ —_ 
ENO 5 ~ Y 3 | | 
> | .s 
t 3 | | 
2 z 
2 3 | 
3 | 1 
| rs 
— 
—_— — | 
—_ 
—_— 
—_— —_ 
L —————— > =< L _———P a 6° \4 N 
Fig. 2 
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Minimom Allowable Underwater 


Cross Section at Point 8 WATER LINE 

The minimum allowable underwater cross sec- ™ 
tion at point B should be established as the 

minimum profile represented by the superim- 

posure of case A and case B as outlined below. MINIMUM ALLOWABLE 

Any other configuration that creates a water + UNDERWATER CROSS SECTION 


CA 
envelope in excess of the superimposure of (HEAVY LINE ) SE 4 


case A and case B should be permitted. 


Superimposure of case A and B (Fig. 3) Mini- 
mum dimensions to be in accordance with 
those outlined below. 





CASE g 
Fig. 3 
Case A (Fig. 4) Walls should be vertical for a MINIMUM SPECIFIED WIDTH 
distance of not less than 2 ft 9 in below the 
water level, below which the wall should be |+—____ AT POINT B —————+| 
curved to the bottom with a tangent radius not WATER LINE 
greater than the difference between the depth 
and 2 ftQ in. 





bi 


MAX. 
Fig. 4 


Case A (Fig. 5) Walls should be plumb for a 
distance of not less than 3 ft, below which a 4 ft 
6 in tangent radius should extend to a depth of 
7 ft 3 in, from which point a slope of 1 ft in 3 ft 
should extend to a depth of 8 ft. 











be plumb for a 

) walls short 9 in below the 
; nich the walls should slope 

ain pelow © he bottom at a point con- 
ometry called for in 


ore! jlowable underwater cross 
yee e a uniform intersec- 
the minimum longitudinal 


p 
section jending of d the minimum cross sec- 


rion OF led for an 
sect hyed for at POI! 
on c8 ment Diving equipment should 
equi ts swimming pool use and be 
designe nce with Table 4. 
installed quipment should be of a nonstlip 
ind 


Divi 
i he 
desig’ bstructed headroom from t 
Minimum cg equipment should be provided 
of the Z accordance with Table 5 unless 
for avmimensions are called for by the board 
reate 
7 anufacturer 
Slide equi 


pment Slide equipment should be 
N accordance with Fig. 7. 


he A dj : 
tlide above, ®nsion should be the height of the 
sts 


Installed | 


tlide ® deck or ground on which the 
The B qj 3 
MUM de ne *nsion is the distance to the mini- 


is distance, “ter that should be maintained. 


height hg Should be equal to 1% ti 
of the slide (8 — 16a). é times the 


dimensinr, ; 
: Water ¢ aa 's the minimum distance to 
® end the Culd be maintained in front of 
qual 0 2 time Slide. This distance should be 
Wit? D dimencire NeiGht of the slide (C= 2A). 
tr Since the 's the minimum depth of 
Mer is bei CQuired minimum depth of 
Vailabi, "@ Studie ‘4 
le. d, no standard is now 
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<_— DIMENSION w ——__________ = 


WATER LINE 





<—— MINIMUM __, 














BOTTOM WIDTH 

Fig. 6 
TABLE 3 

Pool types _ 

il tT IV V 

Minimum depth specified at point B (D,) 7 ft 6in 8 ft Oin 8 ft Gin 9 ft O0in 
Case A minimum width specified at point B 15 ft 15 ft 18 ft 18 ft 
Case B minimum width (dimension W* 16 ft 16 ft 18 ft 18 ft 
Minimum bottom width 7 ft 7 ft 10 ft 10 ft 





*Use dimension Win conjunction with 2-ft 9-in minimum plumb wall to establish case B profile. 











TABLE 4 
Maximum Maximum 
diving board jump board Maximum board height 
Pool type length, ft length, ft over water, m (in) 
1 No diving equipment permitted 
il 8 6 % (20) 
it 10 8 % (26) 
IV 12 8 % (30) 
Vv 12 8 1 (40) 
TABLE 5 
Board type Headroom, ft 
iT) 12 
ii 12 
IV 13 
V 14 
DN ss. 
> 
Sa 
| 
a’ 
(SEE 21211 
—_ | 
| 
20° MAX | 
K aR ROUNO 
anges We | OECK OR GRO 


—— 


iSEE 2.1212) 


~ 
__é ee 
SEE 21213! | 


Fig. 7 
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Position of Slide at Edge of Pool 


Slides should be positioned at the edge of the 
pool so that any and all water flowing off the 
end of the slide runway drops into the pool. 

All slides should be positioned so that the 
centerline of the slide does not intersect the 
centerline of the diving board for a minimum 
distance of 7 ft from point A. 

All slides should be positioned so that the 
slide user cannot hit the edge of the pool, div- 
ing board, or other equipment at any point with 
arms extended. The minimum distance from 
the centerline of the slide runway to the edge of 
the pool or diving board should be 3 ft 6 in at a 
point 2 ft 6 in minimum from the end of the 
slide. 

All slides should be firmly anchored. 

Slides may be straight or curved. Centerlines 
of the straight portion of the slide ends are ref- 
erenced in Fig. 8. 


Materials of Construction 


Swimming pools and all their appurtenances 
should be constructed of materials which are 
nontoxic to human beings, which can with- 
stand the design stresses, which will provide a 
watertight structure with a smooth and easily 
cleaned surface without cracks or joints, 
excluding structural joints, or to which a 
smooth, easily cleaned surface finish is applied 
or attached. 


Deck Equipment (Steps, Ladders, 
Stairs, Diving Boards, and 
Platforms) 


Steps or a ladder or other approved means 
should be provided at the shallow end of the 
pool if the vertical distance from the bottom of 
the pool to the deck or the top of the wall is over 
2 ft. If a pool is over 40 ft long, a second step or 
ladder or other approved means should be pro- 
vided to serve the deep or opposite end. 

A ladder or steps or other approved device 
should be provided at the deep end of the pool 
if the depth of water is over 5 ft. If the pool is 
over 30 ft wide in the deep end, such steps or 
ladders should be installed at each side. 

All step treads should have a minimum unob- 
structed width of 10 in and a minimum surface 
area of 240 in’. Risers at the centerline of the 
steps should have a maximum uniform height 
of 12 in. Where treads do not terminate at a 
pool wall, they should be protected by a 
handrail or grabrail. Treads may be narrowed to 
8 in unobstructed, provided a suitable handrail 
or grabrail is installed. Seats may be provided 
as part of the steps. 

Pool ladders should be corrosion-resistant 
and should be equipped with nonslip treads. All 
ladders should be so designed as to provide a 
handhold and should be securely installed. 

There should be a clearance of not more than 6 
in or less than 3 in between any ladder and the 
pool wall. 

If steps are inserted in the walls or if step 
holes are provided, they should be arranged to 
drain into the pool to prevent the accumulation 
of dirt. Step holes should have a minimum tread 
of 5 in and a minimum width of 12 in. They 
should have a grabrail at the top of both sides. 

Supports, platforms, and steps for diving 
boards should be of substantial construction 
and of sufficient structural strength to carry the 
anticipated loads safely. Steps should be of cor- 
rosion-resistant material, easily cleanable, and 
of nonslip design. All diving stands higher than 
21 in measured from the deck to the top butt end 
of the board should be provided with step(s). 


Fig. 8 


Safety Features 


When a “permanently attached” safety line is 
called for, it should be supported by buoys and 
installed approximately at water level and at 
the location specified so that one end of it can- 
not be removed without the use of tools. Fur- 
ther, in lieu of providing a safety line meeting 
the above “permanent” description, a remov- 
able safety line may be installed provided that 
there are easily readable warnings firmly 
affixed and located near the anchors for the 
safety line, indicating that use of the swimming 
pool without the safety line in place may be 
hazardous. 

All residential pools should be provided with 
& suitable handhold around their perimeter in 
areas where depths exceed 3 ft 6 in. Handholds 
should be provided no farther apart than 4 ft 
and may consist of any one or a combination of 
the following: 

1. Coping, ledge, or deck that is not higher 
than 12 in above the water line. 

2. Ladders, steps, or seat ledges. 

3. A rope or railing placed at or not over 12 in 
above the water line fastened to the wall. 

Outdoor swimming pools should be pro- 
tected by a fence, wall, building, enclosure, or 
solid wall of durable material (of which the pool 
itself may be constructed) or any combination 
of barriers. Artificial barriers should be con- 
structed so as to afford no external handholds 
or footholds, of materials which are impenetra- 
ble by toddlers, at least 4 ft in height so that a 
toddler cannot grasp its top by jumping or 
reaching, and equipped with a self-closing and 
positive self-latching closure mechanism at a 
height above the reach of toddlers and pro- 
vided with hardware for permanent locking. 


FACTORS AFFECTING POOL DESIGN 


Size of Pools 


One of the major criteria for pool design is the 
need for at least one competitive course as a 





3-6" MIN. 
\ 
y) 
¢ 2°- 6" Min 


——+ 9g 
MIN. 


design requirement for new swi 
Private apartment-house pools, smaller sem. 
ipublic facilities, and combination display-foyn. 
tain swimming pools are the noted @xCeptions, 

Pool lengths are determined by AAU and 
NCAA specifications. After length requirements 
are established for the design program, the 
water area can be studied with respect to other 
program requirements. A minimum area wil 
automatically be derived from the number and 
width of lanes used (7-ft lane recommended), 
Sometimes the rectangular pool is all that can 
be permitted. Obviously, the other program 
activities must be tailored to such a basic, com- 
petitive pool. 

When diving or recreational swimming and 
group water activities are programmed, distinct 
pool areas have to be designated and designed 
for these purposes. Code regulations and prev: 
Ous experience dictate use factors that min' 
mize the safety hazard inherent in all aquatic 
programs. 

Pool dimensions for multiple usage 4° a 
ally determined by a combination of the ee 
pool areas required, superimposed oF 1° sng 
for the best architectural and qe |. 
results. The T and L designs have eee 
fied in endless procession. The | ~ 20ids 
evolved. Fans, boomerangs and {ape 
have been designed. — 

In many situations, poo! s! facto! 
the occupancy limit. For years, a" peng pet 
for pool use has been 25 ft e ae has bee" 
capita. More recently, 15 ft’ per se allow" 
shown to be adequate and safe for s 
recreational swimming, while 17 
for instructional diving and 45 a) 
swimming lessons are minimum 4 at the rot 

Recent studies have shown ae eterm! 

idered In & 
complex area has to be cons fety i 
ing required pool size and $2 scogni! gin@ 
Health and municipal agencies. ("asta 
problem of area canons maximu™ 
lished design criteria reguiatin’ areas: 


0 
occupancy of combined deck-and-P 


Mming pools, 


@ usu" 


is regulated by 


water 
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mended occupancy design 


J shown in Table 6. Minimum deck 
also been established. 
ts ination of the safe bathing load, 
rmendations in Table 6, can be 
: considering the supervision 
; he method of dubepone and the 
ivity being conducted. 
notre of the activi 
“i pol are determined by the various 
pete using the pool. For educational pur- 
a oil should be divided with lifelines, 
, . the water areas Into deep (over 5 ft 0 
. median? (3 ft 9 in to 5 ft 0 in), and shal- 
- ed 10 into 3ft9 in). Familiarization pools, 
ar \led “wading” pools, are kept separate 
: ae main pool. They are less than 24 in in 
yah and are designed for separate activity 


and supervision. 


Shape of Pools 


The rectanguler pool is generally satisfactory 
(or all-purpose instructional use and is most fre- 
quently designed for indoors, where available 
space and enclosure cost are limiting factors. 
fan-shaped pools provide the services of the 
rectangular pool plus added areas of shallow 
water which meet the needs for instruction and 
accommodate both swimmers and beginners. 

L-shaped pools provide the standard rectan- 
gle, with an additional section at one end. The 
advantage of separation of activities is impor- 
tant. 

T-shaped pools feature a bay projecting from 
one side and are used as alternates to Ls in 
larger pool sizes. The added section is always 
smaller than the main pool, and usually consti- 
lutes the deep-water area. Separating deep- 
water from shallow-water programs is a safety 
Improvement. 

2shaped pools permit a very-shallow-water 
— in addition to the deep-water 
nities Again, the separate-activity section 

@8 are apparent. 


TYPES OF POOLS BY DESIGN 


1 
. heh hd swimming pool was probably 
angular : ce shape, and a great many rect- 
mm tl are still being built. Some of the 
Many inden, 50 by 100 ft, or even 100 by 200 
rae 00r pools were 30 by 60 ft, and, in 
POO! of 6 by 35 by 18 ft. The rectangular 
hindoors ft is quite acceptable today 
7d short and outdoors, since it includes the 
tome ioe for competitive swimming. 
n (25-yq h + ® pool 60 ft wide—or preferably 


IN) ig n't Course)—and 60 m long (164 ft 
The t8° Quite acceptable. . 


Ngular 
haat a ee & comparatively low 
ri 
0 of ghana! Pools th 
MCtiviny 


easy to supervise. 
ere is a low percent- 
W Water, and only one competitive 
"yptevbings at a time. The rectan- 
TAMatic op 2. onattvpe pool, but it is not 
form ao interesting as some of the 
comueein Can easily include the 
ble larger ®-swimming lengths, make 
ch fits | areas, offer an interesting 
ae Nto the landscape, and give 
®8t to the activities. 
thay) Ols to a Was probably one of the 
away from the rectangular 
8Y & fine shape for a pool. 
Ban be 45 ft by 164 ft % in, 
4ft 4 in, and sometimes 75 





TABLE6 Minimum Recommended Occupancy Design Factors 


Activity 
antec SE 
Shallow-water area (under 5 ft 0 in), ft? per capita 

Recreational swimming 

Advanced Swimming instruction 

Beginning swimming instruction 
Deep-water area (over 5 ft 0 in), ft? per capita 

Recreational swimming 

Advanced swimming 


Diving (based on area within 30 ft of deep-end 
diving wall) 


Minimum walk width,* ft 


Sum of walk dimensions,®* ft on either side of pool 
length or width, should not be less than 





Indoor pools Outdoor pools 

14 15 

20 25 

40 45 

20 25 

25 30 

175 200 

6 12 

18 30 


*Walk dimensions should be horizontal clear deck width, not including any portion of the coping or inte- 


rior gutter sections. 


ft by 164 ft % in, thereby providing both the 
short and long courses and an entire area of so- 
called “shallow water” which is 3 ft 3 in to 5 ft0 
in in depth. 

The lower part of the T should be reserved for 
the diving area and should be separated from 
the top of the T by a float line. This is probably 
one of the most popular pool designs, although 
the L-shaped pool includes the same features, 
except that the deep area is placed at one end 
rather than in the middle. 

The Z-shaped pool is also extremely func- 
tional, having the competitive-swimming 
lengths and general swimming area in the cen- 
ter of the Z, the diving area offset from the main 
part on one side, and the extremely shallow 
area (extending to 2 ft) off the other side of the 
general swimming area. In this shape, the 
swimming area could be the 25-yd or 60-m dis- 
tance. In some cases, the Z-shaped pool can 
include both the 25-yd and 50-m lengths, keep- 
ing in mind, of course, that recreational swim- 
ming is the prime objective, but the objectives 
of a good recreational area and competitive 
swimming lengths can be combined in such a 
pool. The most obvious advantages in the T,, L-, 
and Z-shaped pools are the separation of divers 
and swimmers, tending to eliminate the danger 
of collisions; and the provision of more shal- 
low-water area. These shapes do, however, pre- 
sent some supervision problems. 

The multiple-pool idea is an extremely good 
one, especially in instances where funds are not 
available to build all the swimming facilities 
desired at one time. The program can be 
phased so that only one pool is built at a time. 

In a country club where there is need to 
spread out the use of the pool area and have 
pools for different groups—adults and juniors— 
a competitive pool, @ diving pool, and a play 
pool (for the small children) will be found most 
advantageous. The adult pool has been = 
ceived to provide a special area for adults only, 
and this is particularly desirable in @ country 
club setting where alcoholic beverages are 

nd a pool. 
The banter pool a pool ranging from 2 
ft in depth, where swimming instruction er 
conducted for young people—ages up af -_ 

The tots’ play pool, more commonly yee 
as the wading pool, has 8 water depth : gate? 

15 or 18 in. It is designed for the = oO be 
convenience of youngsters below t 2 on : ° 
The more complete tots’ play pool 2 u a“ ot 
to 10-ft walk surrounding the pool, a ie 
entire area is enclosed with a barrier, smi ae 
3-ft chain-link fence (hnuckde- finish 19° ° prea 
tom) or a masonry sitting wall for the pa 


others accompanying the small tots. 


The separate diving pool has many advan- 
tages. Since there is usually a conflict between 
swimmers and divers, the safety feature is a 
good justification for the separation of the main 
pool from the diving pool. 

There are advantages, certainly, to the sepa- 
rate pools, safety being the principal one. How- 
ever, the separate pools cost more, require a 
greater number of lifeguards, require more 
extensive mechanical and water-treatment sys- 
tems, and occupy more space. 

Free-form pools are ordinarily restricted [o 
resort pools and residential pools. This shape 's 
not favored for the public or institutional-type 
pool. 

The spray pool is popular in many communi- 
ties. In some instances, the water goes [to 
waste, and in other locations, the spray pool is 
combined with a wading area. Spray pools of 
30 to 40 ft diameter have been designed as mul- 
tiple-use areas so that they can also serve as 
dance and roller-skating areas. In the majority 
of cases, the pool with a wading area has 
proved more popular than the spray pool. 


GENERAL PLANNING 
CONSIDERATIONS 


Adequate area is needed around a pool, not 
only to dignify its setting and location but to 
serve as a buffer from nearby streets and resi- 
dences. Space must also be provided for park- 
ing and for other recreational areas and 
facilities. 

A pool should not be located in a low spot. 
Water from the surrounding area will drain into 
the pool, and unless precautions are taken for 
proper drainage around the edge of the pool, 
considerable water will penetrate the area 
under the deck and floor and be a source of con- 
stant annoyance and engineering problems. 

A pool should not be located in a grove of 
trees. Leaves fall into the pool and keep it dirty, 
clog up filters and the hair and lint catcher, and 
in many ways keep a pool in an unsatisfactory 
condition. Trees also keep the sun away from 
the pool, and to be successful, the pool area 
must have sunshine. The pool should be so 
located that buildings and trees to the west of 
the pool are at such a distance that they will not 
shade the pool in the late afternoon. 

Location in relation to streets is most impor- 
tant. A pool must be near main traffic arteries 
for good circulation and for accessibility, but 
the pool itself should not be too near a bue 
street. The dirt from the street will blow into vd 
pool and give considerable trouble in the filtra 
tion system. If possible, the pool should be 
back 200 to 300 ft or more from the Street et 
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COMPETITION § 





WAIN POOL 





SPECTAYORE STANDS 


FREE - FORM 








OISPLAY FOUNTAIN 


INDOOR COURSE. 25 
OUTDOOR COURSE: 5 









WANDRAIL 





YDS. X 45' RECOMMENDED MINIMUM. 
O METERS X 60° RECOMMENDED MINIMuy 


164°)" 

















TRAINING 





(PRIVATE HOME, CLUB, MOTEL, ETC.) 


STOOL 
7 DIVING 
BOARD 


SLIDE 





DISPLAY 
FOUNTAIN 








Fig. 9 Prepared by Milton Costello, Consulting Engineer. 


Recreation facilities supplementing a swim- 
ming pool can consist of recreation buildings or 
community centers; softball and baseball dia- 
monds; a football field; pitch-and-putt, par-3, or 
regulation golf courses; a multiple-use paved 
area; an area for playground equipment for 
both small children and older groups; and park- 
ing areas. Court games can also be included— 
tennis, croquet, shuffleboard, badminton, 
handball, horseshoes, paddle tennis, table ten- 
nis, deck tennis, roller skating, and volleyball. 
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— LIF ELINE 
LIFE 
LINE 
SLIOE 
stars 
id borto™ 
WADING, JUNIOR, AND SHALLOW- The pool should also have 4 none ne? 
WATER INSTRUCTIONAL-TYPE to prevent slipping on the part ’ wall off oné 
POOLS It is not considered economical to serve 25? 
; section of a swimming pool t0 that 4 wae" 
Wading pools for small children vary fromthe wading pool. The reason for this s nee, the 
very simple square or rectangular pool to a ing pool costs only about 30 aang j, The 
series of pools with sprays and water cascad- unit cost of a regular swimming pool pro” 
ing from one to the other. Depth of the water separate wading pool or tots oe e young 


varies from 8 to 24 in. The pool should be efor’ 


enclosed by a fence and should be separately 
controlled for the safety of the small children. 


vides a separate and safer plac 
children. 


_ 





> 


ical design utilizing three small circu- 
pools, water flows from the center 
the two outer ones and is then 
pool ack into the upper pool. These pools 
elevated above the deck, ard the pool 
i r curb will serve as a seat for parents 
conn a watching over the small children. 
and is wr play pool or wading pool should be 
_ ie from the swimming-pool area by a 3- 
“i in-link fence OF low sitting wall. This barrier 
poi ent the children from straying into the 
yi ancien area and also adds to the safety of 
Er aller children in that it keeps the older 
pa from running through the wading pool. 
a ol for the smaller children—not simply a 
prs pool or spray pool, but rather a play 
ican utilize 8 free form with some innova- 
tions to provide play opportunities, and will be 
more attractive {even to older children) than the 
conventional round or rectangular wading 
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pool. One such play pool, designed as two __ seal, whale, turtle, baby elephant, or others 
ae lying parallel to each other, is joined with sprays—on which the children play and 
ogether at a center point by a passageway __ slide. These figures create an interesting envi- 


approximately 5 ft wide. ronment for the youngsters and give play value 
Popular additions to these tots’ play pools are _to the pools. 
sculptured concrete figures—usually a frog, 


WATER LEVEL 





TYPICAL SECTION 


RESIDENCE 
SLIDING GL. DOORS 


“— >>> 
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>>> ae 
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SECONDARY FENCE 
(MINIMUM 48” HIGH) 


Chia 
‘GNV 1S ONV 
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scien 


Hid30 U2LVM .D A 





0 S « 


i ertn. 
NOTE “A” FLOOR TO SLOPE FROM yO DEEP TO A UNIFORM G.OPE TO THE soo 
PROVIDE APPROX. 30 BO. FT. OF FLOOR SPACE FOR FILTRATION EQUIPMENT (PREFERABLY iNBIDE BUILDING) 


SLOPE WALKS AWAY FROM POOL AT 1/4” PER 1 @. PROVIDE ORAINS AS AEQUIAED 
PROVIDE SELF-CLOSING, BELF-LATCHING GATER CAPABLE OF BEING Locaéod 
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Fig. 2 
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SAUNAS 


h X 2-1/4 in thick redwood with 11 in X 1110 


Door: 2 ft Qin X 6 ft0 in hig 
esl dial 


double glazed window and self-closing 












Control panel 


10,10.7 kW heater 


Guard rail 
Ductboard 


Light fixture 


7 ft 10 in 


Lower bench 


Upper bench 


Control panel 





Section A-A 
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Fig. 3 
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7 ft 10 in- 





NG ENTRANCE/EXIT 


g be remembered that, because first 
ir shoul as tend to be lasting, it is very impor- 
impress ¢ he experience related to entering or 
tant that residential building be pleasant for 
jeaving 8 and visitors. The psychological 
residen's to building entry/exit points will either 
response or destroy the sense of residential 
enhance tenes. All buildings shall have at 
appropr main entry/exit point as well as addi- 
yaa ventryfexit points as dictated by the nature 
war ” sirculation system and/or the relative 
of vane of interior and exterior facilities. In 
eats uidelines, the main building entry/exit 
Oeieh shall consist of the following activities 


or spaces: - — 
2 aie porch: outdoor sitting, viewing, and 


signe serve as an air lock against the 
weather and the point where visitors are identi- 
fied (in low-density developments this may be 
only a sheltered outdoor area) 


guiLD! 














3. Lobby: Primary circulation node to pro- 
vide access to vertical circulation and public 
functions. 

. 4. Lounge: flexible space to sustain observa- 
tion, waiting, visiting, chance meeting, and 
communal activities such as bake sales, activity 
sign-up, etc. (this may not be required in low- 
rise, low-density developments) 

Secondary building entry/exit points shall 
have at least a foyer as a weather protection. 


Accessibility The main entry/exit point of each 
building in a development should occur at the 
focal point of both the internal and external 
pedestrian circulation systems, and should 
function as the transition zone between them. 
This point should be directly accessible to a 
vehicular drop-off/pick-up point. It should have 
continuous overhead weather protection from 
building to driveway, and should conform to 
applicable codes concerning the physically 
handicapped. 
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Fig. 1 Bullding entry/exit. 
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The normal arrival or departure sequence of 
events will best be accommodated by provid- 
ing direct physical and visual accessibility (no 
intervening space or activity) between func- 
tional subcomponents in the following order: 

1, Front porch 

2. Foyer 

3. Lobby 

4. Horizontal and vertical circulation elements 
The lobby is the focal point of this sequence 
and should provide direct physical and visual 
accessibility to the following other activities: 

1. Management office 

2. Mail and package rooms 

3. Lounge 
The physical and visual relationship between 
the lobby and common facilities may be indi- 
rect to the extent tHat access is through an 
intervening circulatior element. This access 
should, however, be as simple as possible and 
should not include passage through other activ- 
ity areas. Visual and physical access between 
entry/exit spaces and residential areas should 
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always be through intervening circulation ele- 
ments. Where residential areas are located on 
the same floor as the entry/exit the circulation 
elements should provide positive visual and 
audio screening to ensure privacy. 

Where resident parking is not directly acces- 
sible from the main building entry/exit, a sec- 
ondary entry/exit shall directly connect the 
lobby and the parking area. 

The visual and physical access between the 
lobby and the lounge must be such that access 
between the entry/exit and other activities does 
not require circulation through the lounge. At 
the same time it must be possible to observe 
the traffic in and out of the main entry/exit from 
the lounge. The main entry/exit point should be 
prominently visible from building approaches. 


Security Main and secondary entry doors shall 
be locked. The door shall be controlled and 
opened by a buzzer/call system located in each 
dwelling unit and in the management office. 

All entry/exit points shall provide a full view of 
the outside from behind the locked door in lob- 
bies. The view shall cover a sufficient field of 
vision to assure the resident or visitor that there 
is no danger before leaving the security of the 
building. Such a view shall extend unobstructed 
all the way to potential destinations such as the 
parking lot, the public street in urban situations, 
and the vehicular pick-up point. 


Orientation The entry/exit spaces (especially 
the lounge) should be oriented to receive some 
sunlight each day. Northern orientations should 
be avoided where possible. The lounge and its 
windows should be organized to capture views 
of surrounding street life. 


Furnishability Lounges should be provided 
with comfortable seating for at least ten people 
in developments of 100 units or more; in very 
large developments several lounge areas may 
be a desirable solution. The lobby should pro- 
vide adequate wall and floor area for displays, 
bulletin boards, information signs, bake sales, 
and the like without interference with circulation. 
The space should be such that alternative furni- 
ture arrangements and furniture arrangements 
which provide both private conversation areas 
and less private viewing areas are possible. The 
use of the space for a sale or sign-up activity 
should not totally negate its other purposes. 


Spatial characteristics The foyer and the 
lobby should be bright, welcoming, and easy to 
maintain. They should project an image of spa- 
ciousness and residential activity and engender 
pride in residents. The spatial volume of the 
lobby, principally its height, should be greater 
than the normal residential ceiling height. It 
should have sufficient floor area to accommo- 
date both circulation and people standing still 
in chance meeting or decision making. 

The lounge should be a more intimate space 
having a more nearly residential ceiling height. 
It should not be a room with doors, but rather 
should be a contained space with a free opening 
to the lobby and surrounding circulation ele- 
ments. Individual or small groups of people 
should feel comfortable in the lounge. Its spatial 
composition and furniture arrangement should 
provide both very private areas and less private 
transition areas to the very public lobby areas. 


NANA VA Mer 


G04 NiBA- 






4 paw of sutton? 
SOA FM WAUMseien 
, SARL LENG nd 
LYVV IL LV. OpFts A2us-2n 
D1 Aamirgd Sime co 4 ATOM 










clean vu “0 enact panking WAKAL 


’ . 


ALENT PAO NAN bay 


AVAL 
SH rr ont eatin | 
IBA Jee -0 OGG, 
: hs - 266 Mm op ruet 
MELD = LiQe ~ F4oh 


WIS mb OAM 


erIS” B's 
erIAS Be, reves 





Low: : 


CPW RL OMA LE COWIE 1AM esdI04 
Fig. 2 














Apartment Building Amenities 


BUILDING ENTRANCE/EXIT AND LOBBY 





IN ANGAS ACCEPSIBLE TO THE HANDICAPPED AS CLOSE 
{> coc AS POs RLE Ft : 
w PALE TELEPLICNES 
Bm ROVT ROOM PICILITIOS PRRRCTIONAL <athZ 
§ DRINKING POUNDING  ELEWATORS , EACALIERS, 
® WATING AREA W/TH ere, 
APPROPRIATE SEATING 


@ INICEAATION AND 


*\ore: ALL PACLITIO’ SHOULD OB PUACTIONMLT 
HANDICAPPED 


USEABLE eT INDIVIDU . 


8 BNTRALE ALAS REQUIRE 10°C" LENSTH 
FROM POORINAN 72 CHANDE 









IN 6@Ace (S00INS) 
@ PROVIDE §-0" INN. CLEA 
AT ALL LANDINGS PDE ROTH SNES 
AND RAMPS. 4 
© RPS: MAK. % SLOPE § ©.99 Yo 
AAs, LENSTH g 40'0' 
INN. CNBWAY WIDTH & 9'0" 
MIN. TWO-WAY WIRTH 6 6-0" 


niles 
















Doorways at Entrances 


@ MIN. 98" CLEAR OPENING. 

m1 NO GRADE CHINESE AT THEEEHCLD . 

@) HORIECNTA. THACW-PARS ABE RECOWNEADED 
O/6a2. RAO, ARCHES VERTICAL HANDLES ez. 

W RECOIWNENDED FORCE REQUIRED TD OPEN 
Is Sib. TO Bibs, 

gs PoviDe IO" SET Back Fao \&i25er 
OROTACLE (ALL EDKE OF RAVEAENT, 2TC.,) 
SEE "GATES € POORKINS 

B PACVIDE AUTOMATIC Oooe AT HEALY USED 

LOLATIONS . 


- -_.  —_— 
“Hie 


ana ase ow ee 


B® PROVIDE § FOCTEANDLES UGAT/AS 
At All ENTRANCES. 
OVERHEAD CANOPY PROTECTS 
PEDOSTRIANS CURING (NCLEMENT 
WEATHER. . 

NAS. GRADE CHANGE BETWEEN 

SF BAT LANDINGS = @-o4 

FER RAMPS, SONAS , AND HAN DRA /LS ” 
KO DETINLS OF TREADS AND 25e25. 
PRICE MIN. 5 PETEANELDS CF ALL 
e _ CAPD, Sh Matty s , 16. 
USHTINGS CONDIDERRTIONS . 





@ Gen” Gaaee a= = 
| 


r 


821 








Apartment Building Amenities 
BUILDING ENTRANCE/EXIT AND LOBBY 


qoregeg eT 


immishi 
eine HO shear | a ar 









Cun 
ia 
Fr o*'S@ =2aen 
| ha o* ee "ale e 
ety 7 ° ee °¢ ss 
é. ee . 


At 
> oe { d ‘¢ 






o° l2 








1, 2" nek sibns pong balan 
ema ere 


2, Aw 0 chae eating toh 





Bollards 


Fig. 5 


Drop-Off Zones 


Drop-off zones are beneficial for letting off and 
picking up people who are laden with packages, 
have children in strollers, or are physically 
restricted in some way. 

The designer should consider the following 
items: 

1. The width of the drop-off zone should be a 
minimum of 12 ft wide to allow the car doors to 
be fully opened for ease of access. 

2. The length of the zone should accommo- 
date at least two cars, allowing 25 ft for each, and 
should have gradual access to the main road. 

3. Where the zone is at the same grade as the 
adjacent walk, bollards or some other suitable 
device should be used to separate the two func- 
tions. Where a curb exists and cannot be 


removed, one small 1:6 ramp per car should be 
provided to make the grade change. 

4. Signage should be Provided to identify the 
drop-off zone and limit its defined use to a 
“pick-up-drop-off” function. 


Bollards 


1. Bollards are useful as traffic control de- 
vices as they allow for Pedestrian access while 
halting vehicular access. They should be spaced 
@ minimum of 3 ft apart to allow a wheelchair 
to pass. 

2. Bollards can be useful for seats if they are at 
least 12 in wide, and between 18 in to 24 in high. 

3. Bollards should be painted in a contrasting 
color to the paving they rest on and should be 
well illuminated at night to minimize the risk of 
a person inadvertently walking into them. 
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Considerations for Waiting Areas 


Waiti 
fet on — for mass transit are perhaps the 
to the large n of all exterior waiting areas. Due 
USe8 and tr amount of time spent waiting for 
physical tp itis important that these areas 
en des; ccommodating for all people. 
following j lgning exterior waiting areas, the 
} - items should be considered: 
to seaermnar area should be large enough 
Normally usi = the average number of people 
. Seatin fs It comfortably. 
Number of ie ould be provided for the average 
Dark jek ¥ users, with space also allotted to 
Vehicles. airs, strollers, and other wheeled 
3. Where 


Canopy Possible, an overhead shelter or 


8h 
Ould be used to minimize the effects 


a 


Al 


S/n \ zy 
teal 


™.. a 





of the weather. Care should be taken to locate 
vertical support posts out of the paths of pedes- 
trians either using or passing near the shelter. If 
the shelter is enclosed, adequate space must be 
allotted for easy movement into and through it. 

4. Make sure that waiting area designs allow 
passengers to see approaching vehicles before 
they arrive at the stop. This courtesy allows all 
passengers time to adequately prepare them- 
selves for boarding and as a result, shorten 
loading times for vehicles and reduce embar- 
rassing situations for handicapped individuals. 

5. Loading areas should be designed so that 
circulation from the waiting area is uncompli- 
cated and over paved surfaces. The loading 
area itself should not have 4 curb that must be 
climbed. If a curb cannot be avoided, a 1:6 ramp 


will be necessary. 
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MANAGEMENT OFFICE 


There shall be a space or spaces provided in 
each development for visitor reception, rental 
activities, and development administration. 


Accessibility The management office should 
be located with direct physical, visual, and audi- 





tory accessibility to the main building entrance ov . 

sa lobby, to pS Al facilities when they are Ys 1A SLntAdl es 
on the main floor, and to the mail/package 9 u LOW AL 
room. Accessibility to residential areas should ‘ | JOMMINA 

be through an intervening circulation element. 

Direct visual access is here taken to mean visual MLA 

control. 


Security The management office should con- 
trol the building entrance and lobby to discour- 
age unwanted guests and add to the sense of 
security of the residents. This should be accom- 
plished in an unobtrusive manner so as to 
avoid the feeling that all those who pass by are 
under surveillance. 


Fig. 1 Management office. 


Orientation The management office should 
have natural light and also overlook critical 
areas of the site whenever possible such as 
parking lots, entrance drives, etc. 


Furnishability This shall be determined for 
each development, but it should at least include 
facilities for a manager and secretary, that is, 
two desks with chairs, filing cabinets, and sev- 
eral chairs for visitors. 


Spatial characteristics The management 
office should accommodate its intended func- 
tions without becoming officious or overbear- 
ing in character. It should probably have normal 
residential ceiling height; and it should be 
enclosed with glass as much as possible, both 
to enhance surveillance and to achieve an 
open, welcoming quality. 
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ait AND PACKAGE DELIVERY 
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direct physical accessibility from the entrance 
lobby and from horizontal and vertical circula- 

on elements. They should also be directly Londay 
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d). Visual and audio access to 
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erations. 

Spatial Characteristics In large developments 
care should be taken to avoid the institutional 
appearance which results from a single large 
bank of mailboxes. Perhaps an island with mail- 
boxes on several sides or a U-shaped configu- 
ration offers the opportunity to present small 
groups of mailboxes to which an individual res- 
ident can relate. It should be possible to reach 
this room without being forced into extensive 
public contact or unwanted interpersonal con- 
frontations. 
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VEHICULAR STORAGE 


In terms of space demands and appearance, 
parking lots present one of the most difficult 
problems for the site planner. Problems 
increase proportionally as the density of hous- 
ing increases. Streets around housing sites can- 
not be expected to handle overflow parking as 
they once did; adequate on-site parking facili- 
ties have become a necessity. 
The amount of space required for parking is 
determined by many factors. The most signifi- 
cant ones which influence the ratio of space per 
dwelling unit are occupant characteristics (total 
population, age, family status) and location of 
the site with respect to public transportation, 
shopping and recreational facilities, and employ- 
ment centers. Housing for the elderly generally 
requires less parking space for each dwelling unit 
than housing occupied by younger families. 
More than a one-to-one ratio is likely to be 
needed at sites where there are families with 
many teen-age children or where apartments are 
shared by bachelors. This is especially true of 
multifamily sites in outlying areas. Here isolation 
from community facilities, particularly schools 
and shopping, and poor public transportation 
service result in greater and greater demands for 
parking space. Regulations applying to on-site 
parking show a lower ratio for central city loca- 
tions than they do for outlying sites. This reduced 
ratio reflects the fact that people living at high- 
density urban sites are often less dependent 
upon the automobile. In fact, some families 
deliberately choose central locations just to 
avoid using a car for everyday activities. Presum- 
ably they have easy access to many community 
facilities and to some form of public transporta- 
tion. The higher cost of land in town also acts to 
hold down the parking per dwelling unit ratio. 

In addition to resident parking, many multi- 
family housing projects allot on-site spaces for 
guest parking. The optimum number of such 
spaces is obviously not predictable for all sites, 
and it, too, is influenced by site location, occu- 
pant income, and family characteristics. Park- 
ing spaces for service vehicles are also 
sometimes provided at multifamily housing 
sites (usually at rear entrances of the buildings). 
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Fig. 1 Typical parking area/living-area relationship. 
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There are no rigid rules to be followed in the 
location of parking facilities vis-a-vis dwelling 
units. The quality of the pedestrian route from 
the parked car to the door of the dwelling is 
often more significant than proximity. — 

A route that offers no overhead protection, Is 
indirect, or is inconvenient is not very satisfac- 
tory. Parking areas directly in front of a dwelling 
may also be unsatisfactory because of exhaust 
fumes, bright headlights, and engine noise, or 
because cars may have to back across major 
pedestrian rcutes to leave the site. . 

There is a correlation between density and 
the ease with which vehicular storage is accom- 
plished. At housing sites with either high or low 
densities, providing for vehicular storage 
seems to cause fewer problems, at least visu- 
ally, than it does at sites with a middle-density 
range. At both high and low densities, it is often 
economically feasible to build garages, with the 
result that the car is completely eliminated from 
sight. At low densities these garages are often 
attached to individual dwelling units; at high 
densities there may be underground garages 
with direct access into the dwelling structures 
or even separate parking buildings. Between 
these two extremes of density, problems arise 
in trying to achieve a balance between conve- 
nience and nuisance. Middle-density housing 
sites tend to appear completely dominated by 
the automobile. Buildings are surrounded by 
seas of paved parking areas. 

There are at least two remedies, both of 
which have drawbacks. First, large, unpleasant- 
looking parking lots could be replaced by a 
number of smaller lots scattered throughout a 
site. However, these might be inconvenient if 
located too far from the buildings they serve. 
Second, parking facilities could be built either 
above or below grade, but these would proba- 
bly be quite costly for the developers. Screen- 
ing is an inexpensive remedy which has been 
used effectively at a range of sites. This tech- 
nique has a twofold advantage—it makes possi- 
ble a separation between pedestrian and 
vehicular traffic and it hides cars from view. It 
improves both the appearance and the usability 
of a site. Aesthetic and safety features are both 
important in the planning of parking facilities, 
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For several reasons, small i alike, “ay 
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Other problems associateg w 
as follows: they require Sidewa 
strips to prevent uncontrolled 
circulation; for aesthetic rea 
careful landscaping to mini 
they encourage unwanted USES. It is poe: 
for example, that children might img 
playgrounds if on-site Playgrounds Fal as 
available. Allocating separate areas ri Not 
maintenance and repair might also dieses 
the use of parking lots for Other than iit 
purposes. ™ 

The open parking lot, though the m 
mon, is not necessarily the best type o 
facility for a particular site. There area 
choices—carports, garages either on grade 
underground, or in multistory structures— 
which are dependent upon the size, location, 
and type of housing project, the Number and 
density of the units, and topographic and sub. 
soil conditions. 

Protected car-storage areas, attached to the 
dwelling unit if possible, are preferred by the 
majority of automobile owners, Particularly in 
northern climates. At central city sites the solu- 
tion is frequently a base of parking, above or 
below ground, upon which the building sits. At 
Outlying sites the car is often parked behind 
and/or under a row of housing units. Hilly sites 
permit terracing or parking lots, partly below 
and partly above ground. Cluster developments 
facilitate a grouping of garages or carports con- 
veniently near entrances to a number of single 
units. Often the most outstanding aspect of 
many plans is the ingenuity with which site plan- 
ners have accommodated huge numbers of cars 
without destroying the usability of open space. 
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L104—— 


L101 - Wheelbase (WB). The dimension measured longitu- 
between front and rear wheel centerlines. In case of dual 
rear axles, the dimensions shall be to the midpoint of the 


rlines of the rear wheels. 
ren - Vehicle length. The maximum dimension measured 


inally between the foremost point and the rearmost point 
onthe vehicle, including bumper, bumper guards, tow hooks and/ 
or rub strips, if standard equipment. 

L104 - Overhang - front. The dimension measured longitu- 


Fig. 2 Exterior length dimensions. 


L103 


dinally from the centerline of the front wheels to the foremost point 
on the vehicle, including bumper, bumper guards, tow hooks and/ 

or rub strips, if standard equipment. ; 
L105 — Overhang - rear. The dimension measured longitudi- 
nally from the centerline of the rear wheels; or in the case of dual 
axles, the dimension shall be midpoint of the centerlines of the 
rear wheels, to the rearmost point on the vehicle, including rear 
rs, bumper guards, tow hooks and rub strips, if standard 

t. 








_ W101 - Tread - front. The dimension measured between the 
tire centerlines at the ground. 

_ W102- Tread - rear. The dimension measured between the 
lire centerlines al the ground. in case of dual wheels, the 
dimension will be measured to the centerline of tire and wheel 


W103 - Vehicle width. The maximum dimension measured 
between the widest point on the vehicle, excluding exterior 
flexible mud flaps, marker lamps, but includi rs, 

, Shee! metal protrusions or dual wheels, standard 


Fig. 3 Exterior width dimensions. 


Wall to Wall T ' maliest 
Citcle whics urning Diameter is the diameter of the s 
ita will enclose the outermost points of projection of the 
®qual | while executing its sharpest practicable turn. This Is 
beyong je minimum turning circle plus twice the radial overhang 
eee tuming radius. 


Curb to Curb Turning DI of the 
Diameter is the diameter 

whe ee within which the vehicle will clear a curb 6 In. high. 
Vehicle is executing its sharpest practicable tum. T 

Irom the ing circle plus twice the horizontal distance 

by a Chord 20! tire contact with the road to the arc § 

Olen 77 drawn between the ol intersection of the 

in above ,Projection of the tire shoulder on a horizontal plane 
the surface on which the tire rests. 


F 
_ Turning diameter dimension. 
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W120 — Vehicle width — tront doors open. The dimension 
measured between the widesi point on the front doors in maxi- 
mum hold-open pusition. 

W410 — Outside mirror width. The dimension between the 
widest point on the outside mirrors. The standard right and left 
mirror adjusted for normal driving will be shown unless otherwise 
noted. When only one outside mirror is standard, the dimension 


will be to the zero “Y* plane. 
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TABLE 1 Overall Dimensions for 1993 Vehicles (Figures in Inches) 








Models 


Chrysler Motors 
Chrysler New Yorker 5th Avenue, Chrysler Imperial 
Chrysler New Yorker Salon, Dodge Dynasty 
Dodge Spirit, Plymouth Acclaim, Chrysler LeBaron Sedan 
Dodge Stealth 
Dodge Daytona, Daytona ES, IROC, IROC R/T 
Plymouth Sundance, Dodge Shadow 
Chrysler LeBaron Coupe/Converntible 
Chrysler Concorde, Dodge Intrepid, Eagle Vision 
Plymouth Voyager, Dodge Caravan, 

Chrysler Town & Country 

Plymouth/Dodge Colt, Eagle Summit, 2-door/4-door 
Plymouth Colt Vista, Eagle Summit Wagon FWD/AWD 
Eagle Talon, Plymouth Laser 
Viper 


Ford Motor Company 
Crown Victoria/Grand Marquis 
Taurus/Sable 
Thunderbird/Cougar 
Tempo/Topaz 
Probe 
Mustang 
Escort 
Festiva 
Lincoln Town Car 
Lincoln Continental 
Lincoln Mark VIII 
Tracer 
Capri 


General Motors Corporation 
Oldsmobile Cutlass Ciera, Buick Century 
Chevrolet Caprice Classic, Buick Roadmaster/Estate 
Oldsmobile ‘98 Regency/Touring Sedan, 
Buick Electra Park Avenue, Cadillac De Ville 
Cadillac Fleetwood 
Buick Riviera, Cadillac Eldorado 
Chevrolet Camaro, Pontiac Firebird 
Pontiac Bonneville, Oldsmobile ‘88 Royale, Buick LeSabre 
Chevrolet Cavalier, Pontiac Sunbird 
Cadillac Seville 
Chevrolet Corsica, Beretta 
Chevrolet Geo Metro 
Pontiac Grand AM, Oldsmobile Achieva, Buick Skylark 
Chevrolet Geo Storm 
Chevrolet Geo Prizm 
Pontiac LeMans 
Chevrolet Lumina APV, Pontiac Trans Sport 
Oldsmobile Silhouette 
Cadillac Allante 
Chevrolet Lumina, Pontiac Grand Prix, 
Oldsmobile Cutlass Supreme, Buick Regal 
Chevrolet Corvette 
Saturn 


L101 
Wheelbase 


109.6 
104.5 
103.5 
Sian 
97.2 
97.2 
100.5 
113.0 


112.3-119.3 
96.1-98.4 
99.2 
o7.2 
96.2 


114.4 
106.0 
113.0 
$9.9 
102.9 
100.5 
98.4 
90.2 
117.4 
109 
113.0 
98.4 
94.7 


104.9 
115.9 


113.7-110.8 

121.5 

108.0-86.6 
101.0 
110.8 

101.3-86.6 
111.0 
103.4 

93.1-89.2 
103.4 
96.5 
97.0 
99.2 


109.8 
99.4 


107.5 
96.2 
102.4-99.2 


L103 
Overall 
Length 


198.6—203.0 
192.0—193.6 
181.2-182.7 
178.9-180.3 
179.0-179.8 
171.9 
184.8 
201.6—202.8 


178.1-192.8 

171.1-174.0 
168.5 

172.4-172.8 
175.1 


212.4 
192.0—193.1 
198.7-199.9 
176.7-177 

178.9 

179.6 
170.0-171.3 

140.5 

218.9 

205.1 

206.9 
170.9-171.3 

166.1 


194.4-189.1 
217.6—-214.1 


206.3—203.3 
225.1 
202.2-142.5 
195.6—193.2 
201.1-199.5 
182.3—-142.5 
204.1 
187.3-183.5 
151.4-147.4 
189.1-—186.9 
164.0 
173.0 
177.0—167.9 


194.5-194.2 
178.7 


198.3-193.6 
178.5 
176.3-175.8 


W103 
Overall 
Width 


68.9 
68.9 
68.1 
72.4 
69.3 
67.3 
69.2 
74.4 


72.0 
66.1 
66.7 

66.7-66.9 
75.7 


77.8 
7t2 
72.7 
68.3 
69.8 
68.3 
66.7 
63.2 
76.9 
72.7 
74.6 
66.7 
64.6 


69.5-69.4 
79.8-77.5 


74.9-73.3 
78.0 
75.5-64.2 
74.5-74.1 
74.9-74.1 
66.3-64.2 
74.2 
68.2-67.9 
62.7-62.0 
67.5 
66.7 
66.3 
65.7-65.5 


74.6-73.9 
73.4 


72.5-71.0 
70.7 


W120 
Overal| 
Width 
Doors Open 


137.0 
137.9 
135.1 
157.5 
154.9 
135.1-160.4 
156.1 
144.6 


142.3 


137.4 
150.4 


142.9 
140.6 
173.6 
150.8 
154.5 
153.5 
154.3 
147.2 
144.4 
142.5 
165.0 
154.3 
145.3 


149.3—130.6 
141.3 


164.6-136.4 
141.3 
158.6-135.8 
165.3—165.2 
140.4-140.1 
147.2-127.8 
144.3 
153.6—130.6 
141.3-128.0 
150.7-127.9 
152.9 
132.4 
146.4-129.9 


132.9-132.4 
154.7 


162.8-.0 
145.9 


H103 
veral| 


Height 


33.6 
93.553 7 
49.1-49 3 
30.3505 
93.0-54 3 
31.2524 
95.856 3 


65.9-66 1 
51.4 
62.1-§2.5 
91.4529 
44.0 


56.8 
54.1-55.5 
52.5-53.0 
52.9 
51.8 
52.1 
52.5-53.6 
55.3 
56.7 
55.5 
53.6 
52.7-53.6 
50.2 


54.5-53.7 
60.9-55.7 


55.1-54.8 
57.1 
65.6-52.9 
52.0-51.3 
55.7 
65.6-51.9 
54.5 
54.0-52.7 
53.5-52.0 
53.2-53.1 
51.1 
§3.3 
53.7-53.5 


65.7 
51.5 


54.8-52.8 
47.3-46.3 
53.7-50.6 


vim uw 
enn wo 


9.45 7 
5.3 
3.2 
45 
5.1 
3.39 
6.0 
5.9 
5.7 


9.1 
49 


6.3-5.7 
6.2-4.8 


5.9-5.] 
5.5 
7.9-5.4 
4.4 
5.4-5.3 
7.9-5.5 


5.7-5.4 
6.1 
5.7 
5.2 
4.7 

5.3-5.2 


7.4 
5.7 


5.9 
4.2-3.6 
5.7-5.6 


67.6-65.9 150.2-139.1 cates 
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. can be both directly off the 
jeg acini property limits. Parking bays 
ria property lines offer a solution where 
within *, not permitted on a public way. Park- 
” “directly off the street, as illustrated in 
ing bays re not only more convenient for the 
Jaret? are less expensive to construct and 
tenants nomical to maintain. These should be 
Lal ett only on minor streets. The illus- 
ysed: snr for streets with two-way traffic. 
trations um dimensions are for 90°, 60°, 45° 
yl in basements with and without 
eee Where 60° and 45° parking is neces- 
oy one-way traffic should be planned. 





PARKING 
WITH COLUMNS 


PARKING 
WITHOUT COLUMNS 


Fig. 3 


an diagrams and dimensions in Figs. 1 to 3 
are tor typical use where tenants park their own 
cars. Where cars are parked by a paid attendant 


TABLE 1 


Apartment Building Amenities 
STREET AND COMPOUND PARKING 
in a large garage, 8-ft stalls and back-in parking 


for 60° and 90° may be used with dimensions 4s 
in Table 1. 


A ee ee 


60° Back- 90° 
eee 7 Drive-in in Back-1n 
Stall depth perpendicular to aisle 17 ft 2 in 18 ft 10 in on Ye 
Unit parking depth 47 ft Oin 55 ft 0 in 58 ft 0 A 
Stall width parallel to aisle 11 ft 4in 9 ft Zin 8 ft 0 In 
DROPERTY. Lint ; em 
——- + ee —— eo 
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Occupant car parking should always be 
located so that all homesites are conveniently 
served. The best accommodation is a garage or 
carport attached to the dwelling, or separated 
only by a court or patio. Uncovered parking 
spaces on the lot are also acceptable. Of course, 
the two-car family prefers having both cars on 
the home property. 

Where the market does not require the park- 
ing space on the individual lot, parking for the 
home owners may be in nearby parking courts, 
carports, or uncovered car spaces. Each home 
owner should be assigned one or more specific 
spaces which are conveniently located, usually 
not more than 100 ft from the home. Parking 
courts should be closed at one end, or the 
driveway alignment sharply broken at the exit, 
to assure slow car speed. 

Guest parking space on individual properties 
is desirable. Even with on-lot guest car parking, 
however, some off-lot guest parking is needed 
for occasional overflow crowds as well as for 
the use of service vehicles. Such parking should 
be located near all homesites to assure maxi- 
mum use and convenience, for example, within 

150 ft of any dwelling. It may be located in park- 
ing courts, along street curbs, or in bays along 
the streets. Often more car storage should be 
provided than indicated by the ratios in the FHA 
Land-use Intensity Standards, as the people 
being served may have more cars than the indi- 
cated minimum. 

Skillful design of parking courts is very 
important as wide open stretches of pavement 
or massive parking structures reduce the visual 
appeal of a project. Parking court design should 
include areas for planting. The right shrubs are 
needed for screening, and suitable trees to 





Fig. 1 Ramp breakover angie. 


(a) 


(b) 


Fig. 2 (a) Angle of approach. (b) Angle of departure. 


Transition 
Slope = 3° 
Remp Slope 


Transition 
Slope © 5s 
Ramp Slope 


Maximum Ramp 
Slope - 20% 


Transition 


Fig.3 Ramp slopes. (Transitions are required only if ramp slope exceeds 
10 percent.) 


Trensition 


shade the paved surface and to reduce glare. 
Good planting not only reduces the unsightly 
but adds visual appeal. - 


GARAGES 
Ramp Breakover Angle 


The ramp breakover angle is the measure of 
ability of the car to break over a steep ramp, 
either climbing or descending, without scrap- 
ing (see Fig. 1). The Society of Automotive 
Engineers calls for a minimum of 10° as a 
design standard. A number of models have not 
met this standard in recent years. The average 
for all groups has remained relatively constant 
during the past four decades despite apprecia- 
ble vehicle height reductions. 

The ramp breakover angle influence can be 
altered through use of design techniques. Tran- 
sitional blends at the top and bottom of ramps 
composed of two or more break points can 
multiply the ramp steepness, with workable 
break angles, beyond the normal capacities of 
car or driver. In existing structures these prob- 
lems are overcome by building a pad of asphalt 
or concrete on each side of the break point. In 
this manner cars having a low breakover angle 
can negotiate potential critical points without 
scraping. 

Long wheelbase cars combined with low cen- 


ter clearance are most susceptible to inade- 
quate breakover angles. 


Angle of Departure 


A reasonable minimum value is necessary to 
reduce the incidence of tailpipe and _ rear- 
bumper dragging. The standard calls for a min- 
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Fig.4 Driveway exits. 
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. Um 
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The maximum ram 

P slope sh 
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Provide 
the ramp at one half the slope sa ach eng of 
(See Fig. 3.) ramp 


Driveway Exits 


A ramped driveway exit rising u 
sidewalk must have a transition Bit 3 Public 
almost level (maximum slope: 5 ethical “hat is 
intersecting the sidewalk to Prevent tel 
the car from obscuring the driver's 00d of 
pedestrians on the walk. This transition a : 
be 16 ft long. (See Fig. 42.) Should 
Property line walls should also be r 
SO as not to interfere with the driver’ 
pedestrians on a public sidewalk. Wh 
exit driveway is parallel and adjacent toa pro 
erty line wall which extends all the way 
sidewalk, the edge of the driveway should be 
physically established, by curb or railing, at 
least 6 ft from that wall. For each foot that the 
wall is held back from the sidewalk, the 
required distance between driveway and wall 
may be reduced by one foot. (See Fig. 4b.) 
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this type of compound; therefore, generous 
maneuvering space should be provided to 
allow for backing out in one motion. Figure 17 
shows an on-site parking area with single- 
entrance and single-90° parking withous 


enclosing walls. 
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Apartment Building Amenities 
CENTRAL LAUNDRY ROOM 


The laundry room is an essential part of any 
multifamily building. Not only does it provide a 
place to wash clothes but also it is often the 
only community area within a building. Provid- 
ing laundries designed for convenience, acces- 
sibility, safety, and maintainability will make 
any project more attractive no matter what the 
economic status of the occupants. For low- 
income occupants it takes the place of the vil- 
lage store. For middle-income occupants it may 
replace the small town community center. For 
high-rent units it is no less welcome by maids 
or others actually doing the laundry. For every 
segment of the market, laundries can be 
planned so that they serve as a gathering 
place—a place to work—a place to communi- 
cate—a place to get to know your neighbors. 

Such facilities shall provide for the mechani- 
cal washing and drying of clothes as well as 
soaking and sorting of clothes. 


LOCATION 


The primary design consideration in locating 
laundries should be the convenience of the ten- 
ants. The laundry room should be near eleva- 
tors or other means of vertical transportation or 
access. Laundries should not be located in 
secluded areas of buildings or projects; instead, 
they should be near main traffic patterns. The 
location of the laundry room or rooms will 
depend upon the size and type of project and 
the number and composition of families. 

Housing that is in townhouse form shall have 
laundry hookups provided within the dwelling 
unit. For dwelling units in apartment buildings, 
laundry facilities may be contained in the 
dwelling unit or they may be centralized at one 
or more convenient locations to serve groups 
of dwelling units. 

For most projects tenants’ convenience is 
achieved best by a centrally located laundry 
facility with washers and dryers concentrated in 
one room. Sometimes in high-rise apartments, 
the single, centralized laundry room is replaced 
by laundry rooms on each floor. However, there 
are disadvantages in this type of location: 

1, When the machines are in use or out of 
order, the tenant is required to go to another 
floor. This may cause resentment by tenants 
who find an “outsider” using “their” equipment. 

2. Sufficient equipment often is not available 
if tenants wash more than one load at a time. 

3. Additional supervision and maintenance 
by the building management is required when 
laundry rooms are on many floors. 

4. Less security is provided for the tenant 
who is more likely to be alone. 

5. Some efficiency may be lost because it is 
more difficult to vent the hot air expelled from 
the dryers satisfactorily. 





wehial dralation- 


Fig. 1 Laundry room accessibility. 


6. Costs of installing and servicing the equip- 
ment in a multifloor operation are higher. 

Where dwelling units are in groups of build- 
ings, an attempt should be made to provide a 
covered passageway to the laundry room. 


Recommendations 


1. Use one or more laundry rooms and locate 
them centrally. 

2. Locate the laundry room so that one wall 
is an outside wall. 


DESIGN 


Laundries are often danger spots; therefore, spe- 
cial attention must be paid to design in order to 
eliminate screened or pocketed areas. To assure 
that all laundry areas are visible from the corri- 
dor, corridor walls should be of glass or contain 
glass panels. For small laundries a door of 
approved glass may afford the necessary visibil- 
ity. Placing the change vendor and detergent dis- 
penser where they are visible from the corridor 
makes theft more difficult. The room arrange- 
ment should not include areas that are totally 
screened from view from the hall or entry door. 


Orientation 


Laundry rooms should be provided with natural 
light and views of the outdoors. It is also desir- 
able to achieve a close visual link between the 
laundry and natural focal points in the building 
circulation system. 

Other design considerations relate to laundry 
equipment and its arrangement. There must be 
adequate space for the equipment, for working, 
for passage, and for equipment servicing. 

Tables of adequate size for folding laundry 
should be provided as well as sufficient num- 
bers of washers and dryers. 

A large table (at least 3 by 5 ft) should be pro- 
vided for folding clothes. An ironing board and 
extra convenience outlets are desirable. A 
water closet and lavatory basin in an appropri- 
ate room should be provided adjacent to laun- 
dries wherever possible. Seating should be 
provided both for waiting and to accommodate 
the natural social intercourse resulting from the 
gathering of people. 


The total number of pieces of a 
determine the size of the laundr 
washer is 27 in wide and 287, in deep: tp Dies) 
age single-load dryer is 34 jp wide bisa 
deep; the average double-ioaq dryer ; 28% in 
wide, 37% in deep, and 72 in high. ee ee 

Laundry rooms shall be des; 
quate clearance around the eq 
and maintenance. Work space fo, gece 
laundry folding table shall be provided the 
that circulation is not impaired. ee 

The social functions of a laund 
best be accommodated by room 
provides a natural lounge area, 
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Recommendations 


1. Determine the size of the laundry room by 
allowing a minimum of 25 ft’ per machine 

2. Do not provide raised concrete Dases fo, 
top-loading equipment. However, some front. 
load washers do require a raised base. 

3. Show the floor as concrete Naving 3 
trowled finish and sloped toward the floor 
drain. At least one floor drain should be pro- 
vided in each laundry. 

4. Provide a minimum clearance of 8 ft 
between floor and overhead pipes. 

5. Washtubs are not required. However. if 
they are installed, provide adequate space for 
them and for the tenants using them. Such 
space should be in addition to that recom- 
mended for each machine. 

6. Locate dryers on outside walls, since long 
ducts increase the installation cost and are less 
effective for proper venting. 

7. If fewer than five pieces of laundry equip- 
ment are installed, show them placed side by 
side. 

8. Provide sufficient lighting, preferably fluo- 
rescent. 


MACHINES 


The type and number of washers, dryers, and 
other equipment required will depend upon the 
family composition of the occupants, the num- 
ber of apartments to be served, and whether or 
not commercial laundry facilities are available 
in the particular locality. 
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Fig. 2 Example of laundry room orientation. 





The most important single factor in determin- 
_. the number of machines required is the 
bel of the building occupancy. To be consid- 
i d are the presence or absence of children, 
a age of the occupants, their status, and the 
type of laundry service required. 

Sufficient numbers of machines should be pro- 
vided to assure the occupants of available equip- 
ment at all times when the laundry room is open 
and to allow for washers or dryers temporarily 
unavailable because of repairs or breakdowns. 

in order to approximate the equipment 
needed, the following should be considered as a 
guide. Washing machines normally operate on a 
30-min cycle. A washing machine could therefore 
theoretically do 24 washes in a 12-h day and 144 
washes in a 6-day week. Dryers generally run for 
10-min periods. However, in order to dry the load 
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contained in a washing machine, a single-load 
dryer usually requires three periods of 10 min. 
Washers and dryers should be of the domes- 


tic size rather than the large Capacity commer- 
cial size. 


Recommendations 


The following guides are recommended for 
multifamily dwellings: 


Washers 


1. Lower and middle rental levels (predomi- 
nantly young families)\—one washer per 20 
bedrooms. 

2. Lower and middle rental levels (predomi- 
nantly efficiency and one-bedroom apart- 
ments)—one washer per 20 apartments. 
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3. Luxury apartments—one washer per 25 
apartments. 

4. Apartments for senior 
washer per 40 apartments. 


citizens—one 


Dryers One single-load dryer per washer or 
one double-load dryer for every two washers. 

Scheme | in Fig. 3 shows a laundry conve- 
niently located. It is adjacent to the elevators. 
There are toilets nearby. Notice that all areas 
are visible through the glass which forms the 
corridor wall. This affords greater protection for 
occupants. The change vendor and detergent 
dispenser are next to the glass. This makes 
theft more difficult. 
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The arrangement of the laundry, the planters, 
and the cushioned bench makes it attractive. 
Light and ventilation are more than adequate. 
The full-glass, bypassing doors make the attrac- 
tive patio a supervised child play area in good 
weather. 

There is a washer for every 20 bedrooms. In 
luxury apartments, this ratio can be decreased 
to one washer for every 25 apartments. One 
double-load dryer has been provided for every 
two washers. Note that the dryers are next to 
the exterior wall. This arrangement is required 
for proper venting. Long horizontal runs in 
vents collect lint and create a fire hazard. The 
central location within the building groups the 
equipment, provides a larger selection, and 
reduces installation and maintenance costs. 
The table for folding clothes is readily accessi- 
ble and convenient to both washers and dryers. 

Scheme Il in Fig. 4 provides an adjoining 
room separated from the laundry by a glass- 
paneled partition. This room provides addi- 
tional seating capacity. It also functions as a 
close-supervision play area for use in inclement 
weather. Note that all areas are visible from the 
laundry for maternal supervision and all areas, 
except one very small portion of the added 
room, are visible from the corridor. Here again, 
safety is included as a design factor. 
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Scheme Ill in Fig. .5 shows a more luxurious 
design arrangement. The number of washers 
and dryers has been reduced. The total work 
space and seating space in relation to the num- 

hers is now quite generous. There is 
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additional furniture. The furniture is arranged 
to provide 3 conversation grouping which is 
warm and inviting. This space has the atmo- \\J ») | 
sphere we mentioned earlier—a place to com- \ . 
municate—a place to get to know your J J. 
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GENERAL ROOM INFORMATION 


For most facilities, the central laundry will prob- 

















12 ft6 in—___ 
ably be best from the residents’ standpoints. ———~»] 
More equipment will be available for their 
immediate use and large tumbler dryers will | | 
undoubtedly be used for faster drying and a 
higher rate of user turnover. From a design [Tt 
standpoint too, the central room offers some : . 
advantages. Foremost would be the central ma £ Lounge chairs 
location of utility and venting facilities for dry- 3 
ers. @ 
Where it is not possible to utilize one central a = 
room, it might be best to locate a laundry room 
on every second or every third floor so as to 
have more equipment in the room than if some 
equipment were located on every floor. This 
arrangement would also tend to produce some 
savings in utilities and venting facilities. Eanry aay : 
In any case, if at all possible in the laundry Folding table 2 
room design, make provisions for future expan- in 
sion. As time passes, more equipment may be 7 
required for the same building, and as improve- iz 
ments in equipment occur and new products 
may be developed, tenants may demand more eee , 
laundry facilities than originally necessary. o 
5) 
Outside wall available 3 
for make up air and page! ia 
venting i 
LOW-RISE APARTMENT a 
Garden apartments with low density can be 
served well with the typical plan in Fig. 6 for a 
multibedroom low-rise building. Three washers 
and three dryers serve a 20-unit apartment. 
Fig. 6 Typical 20-unit multiple-bedroom, low-rise apartment building. 
Outside wall for make up 
air and venting 
HIGH-RISE APARTMENT a a > 





The plan in Fig. 7 is for a typical 400-unit high- 
rise apartment building. The plan suggests 20 
washers, 10 drying tumblers, and 1 washer 
extractor. This plan presupposes one central 
laundry room for the entire building. Some very 
tall apartment buildings will space smaller 
laundry rooms throughout the living area of the 
building. 
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Fig. 7 Typical 400-unit, high-rise apartment building. 
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SENIOR CITIZENS RESIDENCE 


Convenient laundry facilities are important to 

senior citizens. The typical plan in Fig. 8 shows 

two pairs of washers and dryers serving 18 res- a a ’ 

‘dential units in a multistory home for the Fig. 8 Typical 18-unit-per-floor, high-rise housing for the elderly. 
elderly. Additional room here is provided for 

seating and lounge facilities. 


Outside wall for make up air and venting 
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12 washers 
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COLLEGE DORMITORY 
acility in Fig. 9 for 8 large 
features 12 washers and 
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Fig. 9 Typical 500-unit student dormitory. 


This typical laundry f 
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LAUNDRY ROOM LAYOUT/HOUSING 
PROJECT 


Common laundries can range in size and com- 
pleteness from a single large and elaborate 
facility to a washer and a dryer in a closet on 
each floor of a multistory building. A single cen- 
tral laundry permits the maximum amount of 
equipment, including large fast-working tum- 
bler dryers, to be available in one place. It 
requires a minimum of supervision and mainte- 
nance because equipment, utilities, and ventila- 
tors are concentrated in one place. In a large 
common laundry a cheery clublike atmosphere 
can be created and space can be allocated to an 
adult seating area and sometimes to a chil- 
dren’s play area. 

In spread-out projects it may be more conve- 
nient for occupants to have several smaller 
laundry rooms located nearer the living units. 
This is also true in high-rise projects where 
laundry rooms can be situated on every floor or 
every second floor. 

Convenient laundry facilities are especially 
important to the elderly. Elderly occupants can 
use more seating (socializing) space but need 
fewer machines because they are less active 
and tend to have smaller wardrobes. 


DESIGN CONSIDERATIONS 


Laundries should be located conveniently near 
elevators and toilets. 

A troweled-finish concrete slab makes a 
durable and economical floor. At least one floor 
drain should be provided. 

All overhead obstructions should be 8 ft clear 
of the floor. 

Use of punchcard-type machines eliminates 
the need for change machines and discourages 


thievery. 
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Fig. 11 Clearances for central laundries. 
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A medical practice facility can have no fixed, 
ideal plan. First, no two individuals or groups of 
individuals think alike or work alike. Second, 
the physical and geographical limitations which 
characterize a medical practice facility, whether 
for a new building, a remodeled building, or 
rental space, do not permit the adoption of any 
single plan. Each facility must be custom-made 
to express the individuality and to satisfy the 
working habits of those who will use it. 

The eight basic elements found in nearly all 
medical offices can be thought of as the build- 
ing blocks. While these eight elements may 
change in size and shape depending on meth- 
ods of operation, they are always integrated in 
the medical practice facility, or their counterpart 
is conveniently available (Fig. 1). 

The eight basic elements of a medical office 
are as follows: 

1. Receptionist—control 
office 
. Waiting room 
. Consultation room 
. Examination and treatment room 
. Laboratory including EKG and BMR 
X-ray 
. Utility and service areas 
Toilet 


station—business 


@O2ryYOneL.wn 


ADMINISTRATION AREAS 


Adequate space should be provided for aries 
reception, waiting, and admitting proce ee 
The business managers Office. on are 
records office, patient billing area, agneons 
phone and toilet facilities should aad rye 
close to the waiting space. The — > 
administrative service in 8 central a y hae 
depend on the organization of sjash pre Vie ad 
the patient's initial impression © neerful and 
formed in the reception area, © 





Ba 


attractive spaces and furnishings are desirable. 
Good reading light and comfortable seating are 
needed. In large facilities, the administrative 
area may also provide for a doctors’ lounge, 
conference room, library, isolation of patients 
suspected of being infectious, and where appli- 
cable, a waiting area for small children. 

Space is needed for centralized medical 
records. This area is usually located within the 
administrative area or adjoining it. Medical 
records for all patients of the clinic are kept 
here. 

In larger facilities, work space for a medical 
record librarian should also be provided. It may 
also be necessary to provide space and equip- 
ment for microfilming medical records. 


PATIENT EXAMINATION AND 
TREATMENT AREAS 


Most group practice facilities, which provide for 
practitioners such as the internist, the surgeon, 
the obstetrician-gynecologist, the pediatrician, 
and the orthopedist, require certain similar 
areas: consultation rooms, examination rooms, 
treatment rooms, and recovery rooms. Various 
combinations of these rooms are often desir- 
able, such as consultation-examination room or 
a treatment-recovery room. 

A typical consultation room should be large 
enough for a full-sized physician's desk and 
comfortable chairs for two or three people. 
Space for bookcases and one or more file cabi- 
nets should also be provided. 

Adjacent to the consultation room and usu- 
ally accessible directly from it should be an 
examination room. An examination room may 
be required on each side of one consultation 
room. The examination room should be large 
enough for a full-sized adjustable examining 
table, an ir.strument supply cabinet, a small 
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THE EIGHT Basic ELEMENTS 


. DIAGNOSTIC- © aay 

. LABORATORY 

- EXAMINATION AND TREATMENT 8OOm 

. CONSULTATION 200m 

UTWITY ANO STORAGE 

RECEPTIONIST—CONT®OL STATION—SUSINESS OFFICE 
TOUKET 

. WAITING 8OOm 


instrument table, a small desk or wall-hung 
writing surface for the physician, and one or 
two straight chairs. A good examining light 
should also be provided. A small curtained-off 
space in a corner of the room for patients to 
undress is desirable, and a patient toilet should 
be easily accessible. 

A recovery room is needed in most clinics. It 
may also be used for tests and treatments such 
as injections and EKGs. Space should be pro- 
vided for a bed, equipment, an instrument and 
supply cabinet, and a chair. 


Surgery Clinic 


In a clinic where minor surgery is contem- 
plated, a small surgery room with a small 
dressing room adjoining should be provided. 
This room requires an operating table instead 
of an examining table, portable examining 
light, and instrument table. 


Dental Examination 


Dental examination and diagnosis may require 
one of more operatories. While a fully 
equipped operatory, such as one described 
below, is not always considered necessary, it 
is sometimes desirable in order to provide 
greater flexibility in use. Taking x-rays is part 
of the examination and diagnosis procedure 
and requires that appropriate radiology equip- 
ment be located adjacent to or as close as pos- 
sible to the operating room. For a small dental 
facility, x-rays may be taken in the dental Oper- 
atory, but particular care must be given to 
locating the equipment to provide proper 
shielding from gamma and x-rays. In larger 
facilities, @ separate radiology section as 
described below under Dental X-Ray Service 
should be used. 
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Dental Operatories 


A dental operatory varies in size from a cubicle 
of 7 by 10 ft to a room of 10 by 14 ft. Modern 
dentistry is performed with the patient in a 
supine position and the dentist and chairside 
assistant in a seated position. Many dentists 
who operate from a seated Position prefer the 
mobile dental unit to the older fixed floor- 
mounted unit. Another type of dental unit is 
designed to be mounted in the cabinetry 
behind the head of the Patient. While not hav- 
ing the flexibility of the mobile unit, the cabinet- 
mounted unit can be located in a Position that is 
more accessible to both the dentist and the 
assistant than the fixed-floor mounted unit. The 
method of operation and the selecti 
ment will strongly influence the d 
operatory. With the exception of 
the operatories of all the other dental speciali- 
ties, such as Pedodontics, Periodontics, and 
orthodontics, are basically the same. 

The oral Surgery Operatory can be the same 
size as other operatories. Operatories designed 
specifically for oral surgery often do not have 
dental units like those described. A portable 
dental engine is used instead. Scrub-up sinks 
and provisions for sterilization and sterile sup- 
plies can be within the area but are usually in an 
alcove adjacent to the oral surgery operatories. 
One or more small recovery rooms with acces- 


sible toilet facilities should be provided in the 
oral surgery area. 


on of equip- 
esign of the 
Oral surgery, 


SUPPORTING SERVICE AREAS 
Laboratory and X-Ray Services 


Some type of laboratory work will generally be 
done in all but the very smallest group practice 
facilities. In the very large facilities all, or almost 
all, of the laboratory work will be done on the 
premises. 

In many facilities, space for routine fracture 
and chest x-ray work must be provided. The x- 
ray facilities may include bath diagnostic x-ray 
and x-ray therapy. A separate waiting area 
nearby, particularly for x-ray therapy, would be 
desirable. Besides the x-ray room, the diagnos- 
tic x-ray and fluoroscopy space should include 
a consultation-viewing room for the radiologist, 
and a darkroom. Films should be filed in an 
adjoining room or in the central medical 
records room. Toilet and dressing rooms 
should be arranged so that the patient need not 
leave the immediate area of the X-ray room. 
One x-ray room could be used for the chest 
work, gastrointestinal work, and routine radiog- 
raphy, depending on the caseload. Gastroin- 
testinal work is time-consuming; therefore, 
patients need waiting space near the x-ray 
office. Therapeutic x-ray providing facilities for 
superficial types of treatment should include 
convenient dressing space, a toilet room, and at 
least one recovery room. Care must be taken in 
placing the x-ray equipment in the room. In the 
case of diagnostic x-ray, the chest cassette 
should be on an outside wall, and if possible, 
the tube should be installed so that it does not 
point in the direction of persons working in 


adjacent rooms. For appropriate shielding to 
reduce the effects of gamma and x-rays, refer to 
National Bureau of Standards Handbooks 73 
and 76. 


Physical Therapy Service 


Some clinics will include physical therapy as a 
part of their total services. Such a service gen- 
erally includes some hydrotherapy—arm baths, 
leg baths, and perhaps Hubbard tanks; and 
alcoves for massages, electrotherapy, and 
diathermy. A large room with various types of 


exercise equipment may also be included in the 
Clinic. 


Dental X-Ray Service 


X-ray cubicles or rooms should be a minimum 
of 8 by 10 ft and should have radiation protec- 
tion equivalent to Ye in lead to a height of 7 ft 0 
in. Controls are usually outside the areas 
beneath a lead-glass observation window. A 
lavatory should be provided within the room. A 
darkroom should be located as close as possi- 
ble to the x-ray cubicle or room. A combination 
transfer box and dryer, installed in the Partition 
separating the darkroom from another room or 
alcove in which the dental films could be 
mounted and examined in white light, would 
facilitate operations. 


Dental Laboratory 


While many dental group practice clinics will 
have the major portion of their prosthetic labo- 
ratory work done by private dental laboratories, 
all clinics will wish to have some laboratory 
facilities available. The full range of work can be 
divided into five main categories: (1) crown and 
bridge, (2) full dentures, (3) Partial dentures, (4) 
ceramics, and (5) orthodontics. Each category 
requires specialized equipment which in turn 


determines the work area and Overall size of the 
laboratory. 


Pharmacy Service 


usually provided 


each consultation room. 





Otolaryngology Service (Ear, Nose 

and Throat) 

The examination and treatment room 
laryngologist should be aPProximate| Or the Oto. 
size as a typical examination room ) Y the Sama 


instead of an examini 
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connected to the water 
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Speech and Hearing Service 


A speech and hearing clinic ma 
in a group practice facility, pa 
large one. The basic unit co 
room and a test room which 
with an observation window 
testing equipment is located j 
which should accommodat 
room 8 by 10 ft is Sugges 
where the patient sits is usu 
typical consultation room is 
and speech therapy and s 
four persons and the requir 
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Ophthalmology Service 


The ophthalmologist will need a consultation 
room and an examination room. The size and 
number of the eye examination rooms depend 
on the patient load. As a minimum, one exami- 
nation room would be required to house the 
refracting equipment and a small desk. Addi- 
tional equipment the ophthalmologist uses for 
the examination could be in this same room. In 
larger clinics it is frequently desirable to have a 
separate room for eye refraction, perimeter, and 
corrective treatment equipment. Patient load 
May justify a separate room for measuring eye 
tension, although this procedure can be per- 
formed in the eye therapy room. A small exam- 
ination room with a treatment and examining 
chair or table is all that is required for this test. 


Optometry Service 


Except for Surgery, the space needs of the 
optometrist would be similar to those of the 
ophthalmologist. If optician services 7 
included, work space and equipment may a 
Provided here for filling prescriptions for ah 
rective lenses and for frames. A waiting 7. 

and space for fitting frames may be needed. 


Psychiatry Service 


This service may be found in large gaa 
tice facilities. In some facilities, separate the 
may be desirable. The consultation room 7 be 
focal point of the service. A larger room M y 
required for conference or group Otol 
more extensive program may include eee 
Ogists, social workers, or both, each . om. 
would also need a typical consultation 
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COMMON STORAGE AREAS 


COMMON STORAGE SPACES 


Each housing project should have: 

1. Tenant storage room or rooms within 
about 500 ft of the farthest building to be 
served. Allow approximately 3 ft’ per family. 
Tenant storage rooms usually are planned in 
basements. They may not be used for passage. 

2. Perambulator storage rooms. Provide per- 
ambulator space for 75 percent of the dwelling 
units, allowing 8 ft? plus passageway of 4 ft? for 
each perambulator. Each building should have 
a perambulator room, preferably on the 
entrance floor. If this is not practicable, the 
room should be in the basement reached by 
ramp conveniently near the main entrance. 


MANAGEMENT AND MAINTENANCE 
SPACES 


in determining the extent and character of man- 
agement and maintenance space to be pro- 
vided, due recognition should be given to the 
project's type and size, its proximity to other 
developments, the kind of construction, nature 
of equipment and utilities, and special local 
problems. The areas for management and 


TABLE 1 
Number of dwelling units 


50 
100 
200 
300 
400 
500 








Management space, ft’ 


Maintenance space, ft 


325 400 
500 800 
775 1400 
1000 1900 
1200 2300 
1375 2650 


rr 


maintenance space (measured between the 
inner faces of enclosing and dividing walls) 
listed in Table 1 should not be exceeded. Man- 
agement and maintenance space areas should 
not be combined in applying this table. 

When the number of units falls between the 
above, interpolate between the areas shown. 
For more than 500 units, the additional man- 
agement and maintenance space to be pro- 
vided should be determined in consultation 
with the HUD field office. If management or 
maintenance space is required for less than 50 
units, the area for management space should 
be not more than 6% ft? per unit and not less 
than 80 ft? total; the area for the maintenance 


space should be not more than 8 ft’ per unit and 
not less than 100 ft’ total 

Management space might include a public 
waiting area separated by a counter from a 
rent-collection or general office, a private office, 
staff toilet, and supply storage. Where more 
than 100 units are served, one or more small 
interview rooms, a record vault, janitor’s closet, 
and an additional staff toilet room should be 
provided. Office and public spaces should be 
air-conditioned. 

Maintenance space could include a heated 
shop area with workbench, service sink, tool 
storage, and toilet. A separate paint storage 
room may be advisable in larger projects. 
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Fig. 1 Walks—general dimensions. 


Walks should be designed to allow the great- 
est diversity of people to move safely, indepen- 
dently, and unhindered through the exterior 
environment. 

Items to consider in the design or modifica- 
tion of walk systems are as follows. 

1. Surfaces: Walks should possess stability 
and firmness, be relatively smooth in texture, 
and have a non-slip surface. The use of expan- 
sion and contraction joints should be mini- 
mized, and their size should be as small as 
possible, preferably under % in in width. (The 
chart in Fig. 2 shows some different types and 
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characteristics of materials when used as walk- 
way surfaces). 

2. Rest areas: Occasional rest areas off the trav- 
eled Path are enjoyable and helpful for all pedes- 
trians, and especially for those with handicaps 
that make walking long distances exhausting. 

3. Gradients: Pedestrian paths with gradients 
under 5 percent are considered walks. Walks with 
gradients in excess of 5 percent are considered 
ramps and have special design requirements. 
(Also see “Ramps"“) Routes with gradients up to 
5 percent can be negotiated independently by 
the average wheelchair user, but sustained 
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grades of 4 percent and 5 percent shou 


short (5 ft) level areas approximately ow walk to 
to allow a chairbound person using ca are 
stop and rest. Gradients up to 3 per 
preferable where their use is practical. s should 
4. Lighting: Lighting along walkway on the 
vary from % to 5 ft candles, dependin’ resent 
intensity of pedestrian use, hazards 
and relative need for personal safety. ; 
9. Maintenance: Proper Ligaeegeney: 
walks is imperative. Where they - jnate any 
ing, repairs should be made to elim 
conditions that may cause injury. 
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Surfaces for Walkways 
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crushed rock 
earth 
§ lawn-grass 
river rock 
soil cement 


tanbark 


cobble stones 


exposed aggregate 
flagstones 


Variable 


sand-laid brick 


wood deck 


wood disks in sand 


Hard 


Fig. 2 


6. Curb ramps: Changes in grade from street 
to sidewalk and from sidewalk to building 
entrances create most problems for people 
with physical handicaps. To facilitate move- 
ment over low barriers, a curb ramp should be 
installed. Surfaces should be nonslip. but not 
currugated as the grooves may fill with water, 
freeze, and cause the ramp to become slippery. 

7. Drainage structures: improperly designed. 
constructed, or installed drainage structures 
may be hazardous to people who must move 
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Comments 


Soft Surface Characteristics 











DIPPICULT FOR. PECPLE WITH MOBILITY HANOICARS . 
@ ROR SURGES FOR WHEELCHARS AND OTHER SMALL - 
WHEELED VEHKLES 


© THE LIND HAVE CYPRAICLLT'Y WITH ORIENTATION. 
© SURPUCES AME GUSCEPTIBLE TO EROSION, 
m SURFACES WILL WITHOTAND ONLY LIGHT TIAAFPIC 


AS 














LAGHT 
TRAPAC WILL NEED A MOPBRATELY FIRM SUBMICE | /.E. 
RECREATION ARMAS , PARMS , NATURE ARMS , ER. 
a eee 


Variable Surface Characteristics 


m TRRBOUAME GULPICES AND WIDE JOINTS MAKE sd, ad MES 
BATRENELY CIPPICULT fom PEOPLE WITH MOBILITY 
PS 


HANDICAPS . 

m WINTS EASILY TRAP CRUTCH AND CANE TIPS , HEEL®, 
Natalia! 
TWN 4". 

 TUMGULAR GUNPICES MALE NOVENENT DIPPICLET FOR 

WHEELCHAIRG AND CTE GNALL-WHBELED VEHICLES . 












Hard Surface Characteristics 
® PIR AND MEOULAR SUIRPICES (UR WALKING AND MONG 
WHEELED \GHICLES 


LED . 
@ iE AND ENOW ENOL POGIELE WITHOUT EXTENSIVE 


over them. They should be placed flush with the 


should likewise be kept clean so asnottolessen width for moderate two-way traffic. 
the efficiency of the overall storm system. Obvi- 


or immediately downgrade from a curb ramp. 


m DMEBULAR. AND 40° GURFPCES MALE WALKING EXTREMELY 


WHEEL ;DINTS SHOULD BE FILLED AND NO WICER. 


gs UOINIS AE repr 70 4 MINIMUM , L606 THAN feel AND 


8. Dimensions: Walkway widths vary accord- 
surface on which they occur and grates having ing to the amount and type of traffic using 
narrow parallel bars or patterns with openings them. Walks should be a minimum of 4 ft wide, 
larger than % in should not be used. Grates _with 5 ft 6 in (6 ft preferred) being the minimum 


9. Wheel stops: Wheel stops are necessary 
ously, a surface buildup of water, especially in where wheeled vehicies may roll into a haz- 
the winter, may present a hazard. For this rea- ardous area. They should be 2 in to 3 in high, 6 in 
son, drainage structures should not be located wide, and should have breaks in them every 5 to 
between a curb ramp and the corner of a street 10 ft to allow for water drainage off of the walk 
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Apartment Building Amenities 
TRASH REMOVAL AND SERVICE 


Each development should be equipped with or 
serviced by an approved means of trash collec- 
tion and disposal in addition to the garbage dis- 
posal in the kitchen sink of each dwelling unit. 

In apartment developments of three stories 
or more, an approved means of garbage collec- 
tion will include central deposit points on each 
floor occupied by tenants. At the present time 
the only approved system is based on central 
trash compaction. In this system trash chutes 
are located at a central point on each floor 
which vent into a central trash compactor in a 
room on the first floor. The system design and 
the pick-up schedule should be scaled to 
accommodate at least 2 pounds of trash per 
occupant per day at 7.5 pounds per cubic foct 
before compaction. The trash compactor shall 
feed a dumpster or other similar transfer device 
which shall be stored within the building. Doors 
of sufficient width shall be provided to allow 
free access to the outside so that the trash con- 
tainer may be moved to a pick-up vehicle. 

At this time, incinerators or the transport of 
raw garbage and trash in the building for con- 
ventional pick-up are unacceptable solutions. 
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Fig. 1 Typical trash chute facilities for each floor. 


An acceptable system will fulfill the following 
specifications: 

1. A substantial round or rectangular vertical 
metal chute, not less than 24 in nominal diame- 
ter of aluminized or stainless steel with not less 
than #16 U.S. gauge wall thickness 

2. Fire-protected vertical shaft for chute 
installation with sprinklers in the chute at not 
less than every other floor and at the top of the 
building 

3. Bottom-hinged, safety-type, quiet self- 
closing hopper door of class B-UL fire rating 
on each floor, with nominal dimensions not 
less than 15 by 18 in and not greater than 18 by 
18 in 

4. Hopper doors on each floor located in a 
room or enclosure of at least 20 ft? in area sep- 
arated from the other parts of the building by 
wall, floor, and ceiling assemblies of not less 
than 1-h fire rating with the top of the hopper 
no greater than 3 ft 6 in above the floor 

5. No projections of any kind inside the free- 
fall area of the chute below the top hopper 
door, and all joints ground smooth or over- 
lapped to avoid resistance to normal trash flow 
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TERRITORIALITY 


The site ( : 
should be organized to achieve a clear hierar- 


chy of territorial order. . _ 

Each of the four realms (private, semiprivate, 
semipublic, and public) should be physically 
identifiable SO that residents can know their 
degree of control as well as their responsibili- 
ties for the upkeep and surveillance of their 


environment. 


PRIVACY AND TERRITORIALITY 


Privacy refers to the ability of people living 
within their own dwellings to carry on personal, 
family, and other social activities under condi- 
tions which are free from intervention or obser- 
vation by others. It also refers to the ability, 
when desired, to be free of the sights, sounds, 
and other stimuli of persons outside the 
dwelling unit. The difference between privacy 
and isolation is control over situational condi- 
tions and the right to relinquish privacy when 
desired. 

Whatever the form of tenure, the degree of 
security and satisfaction obtained and the 
responsibility and caring manifested by resi- 
dents can be related to the degree of real or per- 
ceived control over their environment. 
Territorial needs of residents require a clear 
indication of what areas are “ours” or “theirs.” 
When spheres of control are clearly defined, 
individual and shared territorial responsibilities 
become more evident. 

1. The public realm: streets, sidewalk, public 
areas to which each person has equal right, 
freedom and comfort in use; privacy is 
achieved through anonymity; no_ private 
responsibility for maintenance. 

2. The semipublic realm: indoor and outdoor 
areas shared by residents; includes circulation, 
access, shared facilities, and open areas; 
requires clear physical statement of transition 
from public realm to limited shared area for 
security and growth of community identity; 
group responsibility. 

3. The semiprivate realm: transition space 
between semipublic areas (courts, hallways) 
and unit (including private open space): 
requires physical articulation but not necessar- 
ily barrier or screen; ignoring this realm may 
overexpose residents to public scrutiny; indi- 
vidual responsibility. 

4. The private realm: indoor and outdoor pri- 
vate space of the home; the private outdoor 
space should be clearly defined—barriers will 
prevent nonmembers of the household from 
trespassing; individual responsibility. 


building, open space, circulation) ; 
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Apartment Building Amenities 
TERRITORIALITY 


Checklist 


1. Use transitional space to make people 
aware of the act of leaving one territory to enter 
another. This is important to establishing a sense 
of control and a definition of responsibility. 
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WAIT WEGEX 
ANO WE 45 A SEM) 
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1 AS AN INDIVIDUAL 


CAN DECIDE IF 
YOU CAN ENTEp 


Fig. 4 


2. Associate spaces that residents are to be 
responsible for with their Private territories. 
Ensure that a clear understanding of shared 
responsibilities is built into the physical organi- 
zation. 
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3. Unit windows and doors should be sepa- 
rated from public or semipublic areas, e.g.: 
By semiprivate zone 


By visual screening 
By “passive” outdoor landscaped area 
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Fig. 6 


4. Where space separation alone is insuffi- 
cient, physical screening devices should be 
used, é.g.: 

Where two buildings face one another 
Where balconies or patios overlook 
Where front doors are close together 


5. Buildings should be articulated to reduce 
Opportunities for households to overlook each 
other's private areas. 
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Fig. 7a 


6. Sound-compatible areas within or be- 
tween dwellings should be adjoining to assist 
In effective noise Privacy. Sound travels more 
easily down and sideways than up. Sounds 
made by people are more disturbing than 
sounds made by equipment (washers). 
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Fig. 7b 
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all ‘sabled people not only need acces- 
prysicar of employment and public build- 
sible also need places to live. But they 
ound it difficult to find suitable housing. 
nd toward deinstitutionalization of phys- 
“al d mentally disabled people also has 
icall¥ severely impeded by the shortage of 
lehousing. - 
conventional policy toward the provision 
ssible housing has been to allocate a 
ain percentage of units within a building or 
ompleX to the handicapped, usually 5 to 10 
as HUD standards and those of other gov- 
ernment agencies require that these units have 
additional space and design features: larger 
bathrooms, larger kitchens, wider doorways, 
grab bars, etc. 

Accessible dwelling units have been pro- 

vided within federally subsidized housing for 
many years. in the private sector a few states 
have required a percentage of accessible units 
within any rental housing OF multifamily hous- 
ing projects. These units are sometimes 
reserved for disabled people and held off the 
market until qualified tenants appear. Although 
this assures that they will actually be used for 
their intended purpose, there have been reports 
that, particularly in market-rate housing, they 
often remain vacant for a long time. This results 
in reduced profit for developers or financial lia- 
bilities for nonprofit sponsors and thus resis- 
tance toward broader policies on accessible 
housing. 

if accessible dwelling units are not reserved, 
they will often be rented to ablebodied people. 
This leads to no increase in the availability of 
accessible housing, a poor use of resources, 
and a false perception of low demand for such 
units. Many disabled people do not know that 
this housing exists, and thus, without outreach, 
potential demand does not become effective 
demand. 

Most accessible dwelling units have been built 
within projects for the elderly. Although there is 
clearly a need for these units, they do not con- 
sider the needs of younger disabled people. 
Similarly, within the last 10 years, there have 
been a number of subsidized housing projects 
built solely for the disabled. However, many dis- 
abled people reject such segregated housing 
— it isolates them from the broader com- 
she Housing for disabled people is not often 
or ructed for families, yet disabled people 
ite are Parents or parents of disabled children 

ay to live among other families. 
sel other problems with the conventional 
Sl egg housing are that not all 
shied hs live in one dwelling may be dis- 
same need not all disabled people have the 
Not satisfy s. The design of dwelling units can- 
lant and a the requirements of both nonambu- 

Mies ci — users adequately without a 
People with . ility. Needs vary even among 
designing rie same disability. The cost of 
can be very hi ig lowest common denominator 
0 install leat Developers ask why they have 
act may aes that will not be used and in 

Finally, in the unit’s marketability. 
has demonstr ousing for the elderly, research 
Y is Very hi sa that the incidence of disabil- 
Percentage ae —much higher than the usual 
89e olde, accessible units. With advancing 
become Bate sh in such housing are likely to 
aCcessibie Hr disabled, but the lack of vacant 
© relocate - in their building can force them 
Sependent become institutionalized, or be 

on home-delivered services. 
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TYPES OF ACCESSIBLE HOUSING 


When independ ‘ : 

wae first BL Sia Maan disabled people 
mardad: i Ati tures were recom- 
sicmoe vue a € accessibility and conve- 
wheelchair © by residents. Usually, the needs of 
palace Pasha alee considered the “lowest 

P enominator.” However, experience 
. desta have shown that disabled people 
=n POR ta in their needs and abilities. 

g wheelchair users, there is a great 

range in degree of disability. Some wheelchair 
users can stand to transfer, others cannot, 
some have good balance, others do not. 
Because of these differences, not all disabled 
people need all the features of accessibility. 
Moreover, some people need more physical 
accommodations than others. 
. In response to the differences in accessibil- 
ity needs, the concept of adaptability has 
developed. Adaptability means design fea- 
tures that allow a dwelling unit to be modified 
to meet the needs of residents with a wide 
range of disabilities. 

Using the adaptability concept, there can be 
two basic types of accessible housing. The first 
is called adapted housing. Such housing is 
intended to be occupied by disabled people 
from the initiation of building occupancy. Thus 
it is provided with all the necessary supports for 
independent living required by disabled resi- 
dents. Adapted housing may be designed 
specifically as an alternative to institutionaliza- 
tion or as a means of deinstitutionalizing peo- 
ple such as in a group home for mentally 
retarded people. Usually such projects will 
house only disabled residents. When this is the 
intent of a project, the residents are likely to be 
much more seriously disabled than those who 
will live in accessible dwelling units which are 
only a small proportion of the total number of 
units in a building. The minimum requirements 
of accessibility should be enhanced in adapted 
housing, particularly in buildings housing only 
disabled people. Adaptability is provided by the 
flexibility to accommodate the needs of people 
with a wide range of disabling conditions. 

The second type of accessible housing is 
called adaptable housing. Adaptable housing is 
used when it is not known who will live in a 
building before it is designed—either what kind 
of disabilities residents will have or whether 
there will be any disabled residents at all. It is 
designed to be basically accessible, in terms of 
gaining access to the building and dwelling unit 
and adaptable at a later date for use by people 
with any disability or degree of disability. This 
type of housing is also usable, with no inconve- 
nience, by people who are not disabled. Unlike 
adapted housing, it would not look any different 
from conventional dwelling units and would not 
necessarily require any additional square 
footage beyond typical minimum sizes normally 
found in low-cost housing. Adaptable housing 
will not provide the same degree of convenience 
for very severely disabled people as adapted 
housing; however, it will be minimally accessible 
and usable enough for independent living. 

Adaptable housing, of course, has a much 
lower or initial cost than adapted housing. 
However, the adaptable approach should not 
be used as a way to save money when It is clear 
that disabled people with serious disabilities 
will always be residents of the building. . 

In housing for older people, and, in particular, 
projects where a range of services such as 
housekeeping, meals, some health services, 
transportation, and social services are pro- 
vided, some features of adapted housing 
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BARRIER-FREE HOUSING 


should be provided initially, even though the 
full range of flexibility found in adapted units 
might not exist. 


DESIGN ISSUES 


The design of accessible housing includes the 
design of the site and site amenities, the 
dwelling unit, and common spaces used by res- 
idents of buildings or complexes in which 
accessible dwellings are located. 

On the site, issues of barrier-free design 
include parking, getting from parking to the 
walkway system, using the walkways, and 
using site amenities. In common spaces of 
buildings, accessibility issues include using 
entrances, using mailboxes, laundries, eleva- 
tors, and negotiating interior circulation to 
dwelling units. Within the dwelling unit, barrier 
free design encompasses Use of the kitchen and 
bathroom, circulation, doorways, access to 
storage, and alarm systems. 

For design issues where circulation is the 
main concern, the use of wheelchairs becomes 
the basis for design recommendations. Gener- 
ally, if sites and common interior spaces are 
accessible to wheelchair users, they will also be 
accessible and usable by people with other dis- 
abilities. In dwelling units, circulation clear- 
ances in both adaptable and adapted housing 
must accommodate wheelchairs from the start. 
Most other features in adaptable housing can 
be provided when necessary as long as the 
basic built elements have been designed to 
accept them. 


PARKING 


Severely disabled people depend heavily on 
personal automobile transportation for mobil- 
ity, if they can afford it. There is a trend today 
among wheelchair users toward use of vans 
with automatic lifts. This equipment requires 
slightly more space when transferring in and 
out of the vehicle than an automobile. Lifts are 
usually side-mounted and many require space 
in front of the lift platform for maneuvering. 
Total required space for convenient use is 13 ft, 
although 12 ft can be used as a minimum 
assuming that some space within the adjacent 
parking bay can be used for maneuvering 
room. In adapted housing, spaces reserved for 
disabled drivers should be designed on the 
assumption that vans with lifts will be used. For 
adaptable housing, local requirements for park- 
ing are sufficient. Most local building codes 
require one and a half to two parking spaces 
per unit in multifamily housing. This allotted 
space is sufficient to serve a vehicle used by a 
person with a disability. If there are no specifi- 
cally assigned handicapped parking places in a 
lot, one can be restriped and reserved as a 13-ft- 
wide space, or one-half of a space can be allo- 
cated as an access aisle next to a reserved 
space. 

Signs reserving parking spaces for disabled 
drivers are essential. If there are only a few 
such spaces in a lot, every space should have a 
sign. One sign for a group of spaces is satisfac- 
tory where 50 percent or more of the spaces are 
accessible. Enforcement of reserved parking is 
critical to its usefulness; thus signs must 
positioned so that they are not obscured by 
vehicles when they are parked in the s d 
climates that have snow, signs aaa 
during winter when th aie 

ey are lettered 
pavement. In other climates ae eee 
, SUCH Signs are sat- 


isfactory but must be lo i 
cated 
parking space to be seen. Ene 


Special Types of Housing 
BARRIER-FREE HOUSING 


856 


lf accessible parking spaces are not on the 
same grade level as walkways leading to the 
dwelling units, then curb ramps should be pro- 
vided. Two spaces can share one curb ramp if it 
is located in a transfer zone common to both 
spaces. Such an arrangement is acceptable and 
economical; however, it requires one driver to 
back into the space. Thus it cannot be used with 
anything but 90° parking layouts. In adaptable 
housing, curb ramps should be installed ini- 
tially, even if reserved spaces are not created at 
first, since the cost of providing curb ramps is 
negligible within the scope of total site develop- 
ment costs but substantial if done at a later date. 
In adaptable housing, only a small percentage 
of spaces would need curb ramps. They should 
be carefully located, with a restriping plan in 
mind so that when reserved spaces are created 
the ramps will not be blocked by parked cars. 

lf apartments are specifically designated for 
handicapped people, the parking spaces serv- 
ing the designated units should be as close as 
possible to the unit itself. 


WALKS 


To be accessible to disabled people, walks 
should be kept to a maximum running slope of 
5 percent (1:20) and a cross slope of 2 percent 
(1:50) or less. If a section of walk must be 
steeper, it should be designed as a ramp. Many 
wheelchair users cannot negotiate the maxi- 
mum slope allowed by barrier-free design 
building codes. In adapted housing, it is espe- 
Cially important that site circulation, even if 
there are no stairs, is still usable by severely 
disabled people without assistance. This 
assures independence in the immediate living 
environment. Thus, ramp slopes should be no 
steeper than 1:16 and preferably 1:20 or less. 


SITE AMENITIES 


Someone who rents or buys a unit in a multi- 
family complex is entitled to the full range of 
opportunities available to all residents. This 
means that wherever adaptable or adapted 
dwelling units are provided, at least one of each 
type of facility available for common use 
should be accessible to disabled people. This 
includes swimming pools, playgrounds, picnic 
areas, or other recreation and service facilities. 

Children’s play areas, for example, provide 
social interaction both for the children and for 
parents who accompany their young children 
while they play. Whenever adaptable or adapted 
housing is provided in a project, at least one play 
area should be accessible to the handicapped. 

All accessible dwelling units in a housing 
facility should be connected by at least one 
accessible walkway to all the accessible facili- 
ties on the site. On most sites it is relatively 
easy to achieve full accessibility to all common 
use facilities. On some sites, the terrain may 
make it difficult to provide access to certain 
buildings and certain site facilities. 

Steeply sloping sites are not always impossi- 
ble to make accessible. In fact, sometimes the 
topography itself allows a greater degree of 
accessibility. For instance, walk-up apartments 
running with the contours can have entries 
directly on grade on two different levels. If 
topography does make it difficult to achieve 
access to all buildings in a complex, the main 
facilities used by the entire group of residences 
should be made accessible as well as the path- 
ways leading to them. Other facilities, such as 
individual tot lots, that serve individual build- 
ings or groups of dwelling units can be made 


accessible on a selected basis. Accessible 
dwelling units can be clustered together on 
those parts of the site to provide more conve- 
nient use of central facilities. In some cases, 
recreation trails are planned to provide a chal- 
lenging and physically demanding experience; 
these will inherently be inaccessible. Perhaps 
only a small segment of the trail can be made 
accessible; at least the disabled residents will 
be able to use part of it. 


ENTRIES 


In adapted housing, all common facilities in a 
building should be accessible; however, in 
adaptable housing, it is sufficient that only 
those common facilities serving the site as a 
whole and groups of dwelling units containing 
accessible units are accessible as a minimum. 

Entries to buildings with accessible dwelling 
units should be accessible. Sometimes, site con- 
ditions allow on-grade access to first-floor 
dwelling units in walk-up buildings. While this is 
desirable, common facilities such as mailboxes 
and laundry and garbage rooms are often related 
to shared stair towers or entrances. Even in walk- 
up buildings, accessible dwelling units should 
have access to all facilities shared in common by 
all residents. Thus, if ground-floor accessible 
units do not share stair towers and building 
entrances, there should still be a convenient 
accessible route of travel from the entrances of 
accessible units to these common facilities. 

It is preferable in walk-up buildings that the 
entrances to as many units as possible (e.g., all 
grade-level units) be made accessible so that 
disabled residents can visit with their neighbors 
and provide mutual assistance if necessary. 

It is important that the entrances to accessible 
dwelling units be similar to those of other units. 
Entrance location and orientation with respect 
to other entrances can influence friendship and 
security in housing. If the entrances to accessi- 
ble dwellings are isolated from those of their 
neighbors—for example, on another side of the 
building—it may be a barrier to friendship for- 
mation and reduce security for their residents. 


COMMON AMENITIES 
Mailboxes, garbage chutes, and storage rooms 
serving accessible dwellings should be 


designed to be usable by disabled people. In 
adapted housing, particularly, if all residents 
have disabilities, special attention should be 
given to ensure that all mailboxes are within 
reach and can be opened easily by peuple with 
grasping and reaching impairments. Locating 
bulk storage within the dwelling unit itself is 
preferable to common _ storage rooms _ in 
adapted housing, since many severely disabled 
people will have extra prosthetic equipment 
such as wheelchairs and crutches. They need to 
have these items readily available. 


CIRCULATION 


Within buildings, ramps are not feasible for 
level changes greater than a few feet because 
they take up so much space. Multistory housing 
with accessible units above or below grade 
more than 3 or 4 ft must be served by elevators. 
Elevators must be large enough to accommo- 
date wheelchairs. Sizing of elevators includes 
consideration of many factors including num- 
ber of stories, total number of units, and num- 
ber of units per floor. While in adaptable 
housing, elevators with platform dimensions 
large enough to carry one wheelchair user with- 





out any other passengers are Satisf 
adapted housing with a large pro 
wheelchair users, elevators may h 
much larger than in conventional a 
to keep waiting time within satisfac 
Elevators should be usable by bling People 

well as people with ambulatory impairments 

Doors and hallways must have adequate clea 
ances to allow use by people in wheelchaie 
There should be an accessible path of trave| iin: 
all accessible dwelling units to ajlj accessib| 
entries and amenities. In adapted housing, ee 
than minimum clearance is required, since resi. 
dents will often be severely limited jn strength 
and mobility. Moreover, in interior Spaces, two 
wheelchair users might have to pass each othe, 
quite frequently. 

Standardization in the design of dwelling 
units is always an effective way to keep costs 
low. In walk-up apartments, it may sometimes 
prove cost-effective to make not only groung- 
level units adaptable but also units that are 
reached by stairways; they can all be designed 
identically. There are many disabled people 
including those who are deaf and blind ang 
others with limitations of walking who can use 
stairs; so there is no reason to restrict allocation 
of adaptable dwelling units to only those on the 
ground level. Adapted units, of course, should 
only be on accessible floors. 


actory, in 
Portion of 
ave to be 
PPplications 
tory limits. 


CIRCULATION FOR WHEELCHAIRS 


An accessible dwelling unit must have at least 
one path of travel without stairs from the main 
entry of the unit to at least the following rooms 
or spaces: kitchen, dining, bedroom, bathroom, 
living room, and storage. In housing for families 
with children, both a bedroom for parents and a 
bedroom for small children should be accessi- 
ble. If there is only one accessible bathroom, 
that must be a full bathroom. It is preferable that 
all spaces in the dwelling unit be accessible to 
handicapped people, but in the interest of mak- 
ing as many dwelling units accessible as possi- 
ble, there can be spaces other than those listed 
above which are not accessible. 

In terms of circulation, accessibility (for both 
adaptable and adapted units) means that halls 
and doors are wide enough and have enough 
maneuvering room for passage by a person ina 
wheelchair and that there are no stairs along 
the path of travel to required accessible spaces. 
Clearances in hallways can be provided by 
careful design without additional space being 
added to conventional dwelling unit floor plans. 
More space may be necessary in front of door- 
ways. However, the overall square footage of 
dwelling units can be kept within generally Mi™ 
imum size limits. In adapted units, it is advis- 
able to increase minimum clearances for 
convenience and to avoid damage to walls and 
corners caused by wheelchairs. 

Where flooring materials change, there 'S 
often a change in floor surface height. Lusi 
changes should not be greater than % !. ah 
edges should be beveled. It has been foundt 
most wheelchair users can negotiate _ 
changes in height of 4 in and sometimes yea 
However, floor surface changes in dwe t 
units are often at doorways where this abrup 

; ly difficult to 
change in height can be extremely adapted 
manage while manipulating the door. sii 
units should not have any change !n floor 
face heights or thresholds. oo 4i6 

Because of the generally Ugil 
dwelling unit plans, careful attention nea 
given to the clearances at doors. Doorways Sane 
have at least a 32-in clear opening. Maneuv 


ht spaces In 


> 


Special Types of Housing 
BARRIER-FREE HOUSING 


ssary in front of doors if wheelchair 
be able to reach door openers and 
easily. Entry doors to apartments 
ometimes set back in alcoves. Such doors 

extremely difficult for wheelchair users to 
an less there is a clearance at the latch side 
peng within the alcove. Often this latch 
ai clearance can be created by changing the 
swing direction of the door or relocating it in the 
room plan. Bathroom doors should always open 
out so that if someone is injured or falls behind 
the door it is still possible to open the door with- 
out hurting the individual. A side benefit of the 
out-swinging bathroom door is that the space 
within the bathroom can be kept to a minimum 
because there is less space needed on the push 
side of the door than on the pull side and the 
door swing will not intrude upon clearances at 
bathroom fixtures. 

Sliding doors and, in particular, pocket doors 
are not recommended except in situations such 
as mobile homes, where they might be neces- 
sary to provide accessibility within very rigid 
modular constraints. Sliding doors have a ten- 
dency to come off their tracks, and if someone 
falls against them from the inside of a room, it 
may be extremely difficult to open the door. If 
sliding or pocket doors are used, very reliable 
products should be specified. 

Door openers should be levers or other types 
of opening hardware that do not require tight 
grasping or twisting of the wrist to operate. In 
adaptable housing, such equipment is not nec- 
essary on doors inside dwelling units, since 
those doors are typically left open for most of 
the day and night. Moreover, inexpensive 
adapters are available that can be attached to 
doorknobs. Entry doors to adaptable dwelling 
units should, however, have accessible open- 
ers. In adapted housing, all door openers 
should be the accessible type, since residents 
are much more likely to have impaired grip and 
difficulty using their hands in general. 


are to 
gg through 


KITCHENS 


The kitchen is one area of the dwelling unit that 
should be designed for future modification 
depending on the needs of the individual who 
moves in. This is true even if it is known that dis- 
abled people will be living in the dwelling unit 
from the start, since people with different kinds 
or levels of disability have different needs. 

In adaptable housing, the kitchen cabinets at 
the sink and the mix center area of the counter 
Should be designed so the cabinet fronts and 
base can be removed to provide a clear aree 
underneath for access by a person using a 
wheelchair or someone who sits while working. 
The countertops of these two areas should be 
Set initially 36 in high but designed so that they 
can be lowered to at least 32 and 28 In. 
Although some accessibility codes have estab- 
lished a 34-in height for kitchens in “wheelchair 
units,” this height is not really appropriate. 
There is no acceptable compromise height for a 
Person working in a kitchen in a seated post: 
tion. People standing need a counter height of 
between 35 and 36 in. When sitting down, the 
Optimum height for most kitchen work |S as 
close to knee height as possible. A 1%-in-thick 
Counter positioned at about 28 in is about as 
low as it can be and allow the knees of 8 tall per- 
S0N to fit underneath. Some wheelchairs have 
detachable arms, others have a desk-type arm 
which allows a closer positioning to @ Ow 
counter, and still others have arms that cannot 
be detached. When the counter is lowered to 8 
height of 28 in, wheelchairs with fixed arms 


must be positioned with the armrests behind 
the edge of the counter. Many wheelchair users 
having chairs with such arms would rather 
work at a counter height that is higher than 
optimum for working but high enough so that 
their wheelchair arms can slip underneath the 
counter itself. Thus, the 28-in height provides a 
low work surface and clearance for knees, while 
the 32-in height provides clearance for the arms 
of a wheelchair. Ideally, more variability in 
counter height between 28 and 36 in should be 
provided to account for differences in stature. 

In adaptable kitchens, the counter fronts of 
the cabinets at the sink and mix center can look 
conventional in appearance and simply detach 
when accessibility is needed. The counter itself 
should be seamed so that if it has to be low- 
ered, it can simply be relocated without being 
cut. Usually the backsplash will have to be 
deeper than normal to accommodate the lower 
counter position. Moreover, the base cabinet at 
either end of the adjustable counter must have 
enclosed sides. All these features can be pro- 
vided using standard kitchen cabinet parts with 
the exception that the counter top itself may 
have to be reinforced structurally if it spans 60 
in. There are several methods that can be used 
successfully to provide adjustable support of 
the countertop; these include metal L-shaped 
brackets that are bolted into the back wall, 
ledger strips at each side of the adjoining cabi- 
net and a back wall, and construction of cabi- 
nets in sectionalized units so that bottom 
portions can be removed and heights added. 

In the kitchens of dwelling units that are ini- 
tially intended for disabled people, the base 
cabinets can be omitted and replaced by a full- 
height pantry cabinet. In adaptable dwellings it 
is preferable to provide a closet or other storage 
area conveniently located to the kitchen to make 
up for the cabinet space lost when base cabinets 
are removed. There are many simple ways to 
improve the accessibility of storage cabinets in 
kitchens for disabled people. The inside of the 
cabinet doors can be provided with storage 
racks so that when the door is opened equip- 
ment and supplies are easily accessible without 
reaching into the cabinet itself. Lazy Susan 
shelves, sliding shelves in base cabinets, and 
the addition of extra drawers are also useful. 

in adaptable dwelling units, over-the-counter 
wall cabinets can be used, as in conventional 
kitchens. The bottom shelf of such cabinets, 
however, should be mounted no higher than 48 
in from the floor. In dwelling units where it is 
known that disabled people will be residing 
from the start, wall cabinets can be omitted in 
favor of a single shelf within 48 in of the floor 
running above the counter area. Again, the 
space lost from wall cabinets can be made up 
by the addition of full-height storage units. . 

Conventional ovens and ranges are very diffi- 
cult for disabled people to clean. Thus, in adapt- 
able dwelling units the ovens should be 
self-cleaning or a separate cook-top and wall- 
hung oven should be provided. Self-cleaning 
ovens are initially more expensive than others, 
but energy savings through the increased insula- 
tion provided result in a long-term saving in oper- 
ation costs. Wall-mounted ovens are easier for 
nonambulatory Of semiambulatory people to 
use, since they do not require bending. They 
should have 4 place to rest heavy items while 
transferring them in and out of the oven. This 
may be the oven door itself, an adjoining counter, 
or a pull-out board under a side-opening oven. 

The conventional minimum clearance of 42 in 

binets is sufficient to provide 


between base © as 
wheelchair maneuverability in the kitchen, but 


only when base cabinet fronts are removed. 
Some codes require a 60-in turning radius in 
kitchens. While such additional space is helpful, 
it is not necessary for basic access because the 
space under the open counters can be used for 
maneuvering. In a U-shaped kitchen, however, 
a 60-in clearance between base cabinets is 
needed to provide enough space for access to 
the mix center, sink, and refrigerator. 

Having a space next to the oven or refrigera- 
tor where a wheelchair can be pulled in is 
extremely advantageous in making the oven 
easier to use. Kitchens should be planned so 
that the accessible counter space is next to 
either the oven or the refrigerator, preferably 
both. If base cabinets have a large toe space 
where they meet the floor, extra maneuvering 
room for wheelchairs can be obtained. 


BATHROOMS 


Bathrooms are another area of the dwelling unit 
where adjustability to the specific needs of indi- 
viduals must be taken into account, even in 
adapted housing. Accessible bathrooms can be 
provided within the constraints of a 5- by 8-ft 
bathroom, but only if the fixtures and doorway 
are located so that adequate clearances and 
maneuvering room for wheelchairs are available. 
The most important consideration in space plan- 
ning of a minimal-sized accessible bathroom is 
that the water closet be located parallel and next 
to an uninterrupted wall so that a grab bar of ade- 
quate length can be installed on it. Since the tub 
or shower must be located on the opposite wall, 
the door to such bathrooms must be on the long 
side. Minimum-sized bathrooms are not recom- 
mended for adapted housing. More space is nec- 
essary in case a person requires assistance, for 
extra prosthetic devices that may ‘be used, and 
generally for greater convenience on a daily 
basis. The height of water closets in adaptable 
dwelling units can be the conventional 15% or 16 
in to the top of the seat. Where it is known that 
disabled people will be living in the units and in 
housing for the elderly, a 17- to 19-in height 
should be used with a wall-hung fixture. 

Either tubs or showers can be provided in 
adaptable bathrooms. Where it is known that 
many severely disabled people will live in a 
building—for example, in service-supported 
housing for elderly—shower stalls should be 
provided in all units. Although many disabled 
people can use bathtubs if they have seats, 
hand-held shower spray units, and grab bars, 
there are quite a few who cannot use the tub at 
all. Since soaking in a bathtub is a good therapy 


‘for many individuals, a tub room should be 


provided somewhere in the building whenever 
the dwelling units do not have bathrooms. 
There are two types of accessible shower 
stalls. The small size of a 3- by 3-ft stall makes it 
easy for individuals to maintain their balance 
and to catch themselves on the opposite side if 
they start to fall. The other type is a 5-ft-long 
shower stall that takes the same amount of 
space as a bathtub. This stall has no advantage 
over the 3-ft stall unless it has no curb. Without 
4 curb, the area within the stall provides addi- 
tional maneuvering room for people who use 
wheelchairs and makes a minimum-sized bath- 
room much easier for them to use. The absence 
of a curb in a shower stall allows a wheelchair 
to be pulled into the stall while a person trans- 
fers from the wheelchair to a shower seat or a 
Standard chair. Shower stalls of any 
should not have curbs in adapted housing ie 
Some accessibility codes require a 4- 5. : 
square shower re s 
Stall. These sizes provide no 
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advantage over the stalls described above. 
Although they may be accessible, they take 
more room in a bathroom than necessary and 
require custom-made stalls. 

The 3-ft shower stall should have a folding 
seat installed. A seat that is in a fixed open posi- 
tion is not appropriate because a fixed seat that 
is adequately sized in a stall as small as this 
wou!ld be a barrier to an ambulant resident 
using the shower. A 5-ft-long stall has enough 
space to accommodate a fixed chair or bench. 

lf bathtubs are provided, they should have 
seats; a ledge at the back of the tub can be used 
as a seat, or portable seats can be used. The seat 
must be designed and attached so that it will not 
move as the person transfers into the tub. 

Many people cannot use shower stalls or 
tubs unless they have grab bars. People use 
grab bars to maintain balance as they step or 
transfer into the tub and for support as they 
lower themselves down or pull themselves up. 
The best location of grab bars varies consider- 
ably from person to person. Generally they are 

needed on each side of tubs or showers. Many 
people need assistance from grab bars at water 
closets. Side bars must be located so that peo- 
ple can pull themselves forward. This means 
that the bar must project beyond the front of 
the toilet or the water closet. Other people find 
a bar at the back of the water closet useful. 
Adaptable dwelling units do not need grab bars 
initially; they can be installed according to indi- 
vidual requirements. However, reinforcement 
in the walls must be provided so that grab bars 
can be attached securely wherever they might 
be needed. The illustrations show where rein- 
forcement is necessary to accommodate the 
needs of most individuals. 

In adapted dwelling units, horizontal grab 
bars should be installed initially. Vertical bars 
and diagonal bars do not provide as much 
safety if a person should start to fall. A single set 
of horizontal bars at toilets and shower stalls is 
sufficient. At bathtubs, however, bars should be 
provided at both ends and two bars should be 
provided along the side of the tub. Grab bars are 
not needed at the seat side of a 36-in shower 
stall. In fact, they are a barrier to sitting on the 
seat. All bathtubs and shower stalls should be 
equipped with a hand-held shower spray. 


ELECTRICAL CONTROLS 


If multifamily housing has fire alarms, adapt- 
able dwelling units should be equipped with 
connections and wiring necessary for the instal- 
lation of an emergency alarm system. For deaf 
people this system should be visual or visual 
and vibratory. Equipment is now available that 
connects to the auditory emergency alarm and 
activates portable flashing units when the 
alarm rings. If a portable system is not utilized, 
the wiring for the emergency visual alarm sys- 
tem must be connected to the emergency 
power supply. If a deaf person should occupy 
an adaptable dwelling unit, the emergency light 
can be connected so that when the fire alarm 
rings, the light will flash in the individual’s 
apartment. In apartments where it is known 
that deaf people will live, a visual indicator 


should also be provided to substitute for door- 
bells. Vibratory systems are available that uti- 
lize a pad that can be placed under pillows or 
carpets at places where residents sit or sleep. 
Such systems will not be sufficient if there is 
not also a flashing light. Strobe lights are most 
effective for attracting attention. 

In adaptable housing and housing designed 
specifically for disabled people, electrical 
switches, controls, and thermostats should be 
located at a height of 48 in and wall outlets 
should be located no lower than 15 in from the 


floor, on center. 


BUILDING REGULATIONS 


There is great variation in building regulations 
for barrier-free housing. State and federal laws 
and regulations vary considerably in the extent 
of accessibility required, from no requirements in 
some cases to extensive requirements, even in 
privately sponsored housing, in others. The indi- 
vidual recommendations presented here may be 
either less stringent than or more stringent than 
the regulations governing a particular project. 
These recommendations present a range of solu- 
tions, taking into consideration the variety of 
needs among disabled people and design objec- 
tives of housing that are related to accessibility. 

The designer using this material is urged to 
check it against the regulations that apply to 
any specific project. The minimum conditions 
of accessibility here are based on ANSI A1 4 
(1980), Making Buildings and Facilities Accessi- 
ble to and Usable by Physically Handicapped 
People. The recommendations for other than 
minimum conditions go beyond ANSI A117.1 
based on available findings from research and 
practical experience. 


SUMMARY OF DESIGN CRITERIA 


The features described above for adaptable 
housing can be summarized as follows: 

1. Basic space clearances and doorway 
design necessary to maneuver a wheelchair 
through the dwelling unit. 

2. Kitchen cabinetry that can be modified to 
provide space clearances for wheelchair and 
appropriate counter and shelf heights for peo- 
ple working in a sitting position or who use 
wheelchairs. 

3. Structural reinforcement in bathroom 
walls for future installation of grab bars. 

4. Electrical controls located within reach of 
people who use wheelchairs. 

5. Wiring and necessary connections for 
future installation of visual emergency alarms 
for deaf people. 

Units adapted fully for disabled people should 
have the same provisions because there may be 
a need to adjust and modify the unit to fit spe- 
cific needs. In addition, they should have grab 
bars already installed and, if a deaf person is to 
use the unit, should have the visual emergency 
light installed. Base cabinets and wall cabinets 
above counters can be omitted in fully adapted 
units, but it is necessary to substitute full-height 
cabinets or pantries. In addition, space clear- 
ances should be larger for more convenience in 
use by severely disabled people. 


MINIMUM DESIGN CRITERIA 


Parking 
1. Parking ratio of 1.5to 2.9 Spaces 
2. Parking spaces reserved fo, dj 
drivers: 13-ft-wide (accommodates 4 'Sableg 
side lift) or 5-ft-wide access aisle next Yan with 
ft-wide space. (0 8- org. 


per Unit. 


Shared spaces 

1. Facilities used by all residents in 
all should be accessible or at least 
type provided. 

2. Facilities serving group of dwell 
accessible if one or more units is acce 


COMMop.- 
ne of Bach 


NF units: 
SSible. 


Circulation routes 

1. Exterior: at least one accessible roy 
each accessible dwelling to each access; 
facility. 

2. Interior: at least one accessible route fr 
entry to accessible dwellings to all sh sil 
spaces (laundry, mailboxes). i 

3. Elevators: all accessible. 

4. At least one accessible entry to each 
accessible dwelling unit. 


te from 
ble site 


Circulation in dwelling units 

1. No stairs to reach: kitchen, one full bath 
living room, dining room, the bedroom in one. 
bedroom apartments and two bedrooms o, 
sleeping spaces if dwelling units have two or 
more bedrooms, any equipment necessary for 
routine maintenance, private outdoor spaces. 
carport, or garages. 

2. Doors: 32-in clear width, lever handle on 
entry doors; clearances in front to allow 
wheelchair access, floor surface changes and 
thresholds less than 4% in high and beveled. 

3. Halls: 36-in width minimum. 

4. Room dimensions: enough space for 36-in 
clearance at sides of bed and in front of closet, 
bureau. 

5. Kitchen: 42 in between base cabinets, 60 in 
needed in U-shaped kitchens. 


Kitchens 

1. Removable base and cabinet fronts at sink 
and mix center. 

2. Sink and mix center: height of counter 
adjustable to 36, 32, and 28 in. from floor to 
top of counter; 30-in clearance width under 
counters. 

3. Wall cabinets above counters mounted at 
48 in high to top of bottom shelf. 

4. Plumbing: rough-in for sink low enough to 
attach drain when sink is mounted at 28 in. 

5. Counter: 2-in-thick maximum, including 
supporting structure. 

6. Ovens: self-cleaning or wa 
wall-mounted, locate next to mix center. 

7. Refrigerator/freezers: self-defrosting % 
vertical side-by-side type or have 50 percent 0 
freezer space below 54 in. 

8. Cook tops: if provide 
tect underside to prevent burns OF 

9. Closet or other storage area © 
located to make up for lost cabinet s 
cabinets are removed. 

10. Adapted kitchen: elim 
cabinets and base cabinets un 


\|-mounted; If 


d, insulate and pro” 
scrapes: 

onvenient'¥ 
pace if base 


inate wall-hung 
and mix 


der sink 








center and replace with full-height cabinet or 
pantry; provide shelves above counters at 48 in 


from floor. 


Bathrooms 
1. Water closets located at 18 in on center to 


side wall; normal height; structural reinforcement 
at side wall and rear wall (see illustrations); 30- by 
48-in minimum clearance in front of fixture. 

2. Lavatory: 32 in high, 30- by 48-in floor 
clearance (lavatory may project up to 19 in into 
clearance); clear space underneath or remov- 
able vanity cabinet. 

3. Shower stall preferred over tub; 36- by 36-in 
or 30- by 60-in size; folding seat in 36-in size but 


NoTE: This section on barrier-free housing is 
included here courtesy of Edward Steinfeld, Asso- 
ciate Professor, Department of Architecture, State 
University of New York at Buffalo. 


not necessary in 60-in size; hand-held shower 
spray, structural reinforcement for grab bars (see 
illustrations), controls mounted on wall opposite 
seat IN 36-in stall and to one side of back wall in 
60-in stall; 36- by 48-in minimum floor space, 4-in 
curb maximum in 36-in stall, no curb in 60-in stall. 

4. Tub: provide seat: structural reinforcement 
for grab bars (see illustrations); controls 
mounted near entry side of head wall; 30- by 
60-in minimum clear floor space; hand-held 
shower spray. 

5. Mirror: 40-in maximum from floor to bot- 
tom edge. 

6. Faucets and other plumbing controls: sin- 
gle-lever type. 
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7. Adapted bathroom: install grab bars at 
shower or tub and at water closet; toilet height 
17 to 19 in to top of seat in housing specifically 
for disabled or elderly people. 


Electrical system 


1. Outlets: 15-in-high minimum. 

2. Visual emergency alarm: wiring and con- 
nections to install flasher unit, connected to 
emergency power supply and fire alarm con- 
trol. 

3. Thermostats: 48-in maximum mounting 
height. 
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Able-Bodied Man and Woman 
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Man with Walking Aid 


Fig. 1 





Fig. 2 Visually impaired person with long cane. 
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WHEELCHAIR DIMENSIONS 










TRACK OF RIGHT 


TRACK OF CASTER 
CASTER WHEELS 


WHEELS. 










AVERAGE TURNING SPACE 63" 


PIVOT POINT AT CENTER PIVOT POINT AT ONE WHEEL 


USUAL TURNING METHOD - ALTERNATE TURNING METHOD- 
MOVING ONE WHEEL FORWARD LOCKING ONE \WHEEL 4 TURNING 
éTHE OTHER BACKWARD TO PIVOT THE OTHER. 

ABOUT CENTER. 


Fig. 1 Turning radii of wheelchair. 
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Side View Rear View Folded Chair 





Fig. 2 


Average Adult Chair Measurements (Nonmotorized) 


Height: Arms from floor 29 in (735 mm) 
Height: Seat from floor 19.5 in (495 mm) 
Footrest: Min. extension 14.5 in (365 mm) 
Footrest: Max. extension 20.75 in (525 mm) 
Wheel diameter—front 8 or Sin (205 or 127 mm) 
Wheel diameter—rear 24 in (610 mm) 
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Fig. 3 
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5’-O” or longer 
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BHEIGHT TO HIGHEST OPERABLE PARTS SHEIGHT TO HIGHEST OPERABLE PARTS 
WHICH ARE ESSENTIAL TO THE BASIC WHICH APE ESSENTIAL TO THE BASIC 
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HANDICAPPED/ANTHROPOMETRICS 
4’- 11" to 5-2” 
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—. ee 4-0" EYE LEVEL/ windows, mrrrors 





Fig. 1a Wheelchair dimensions. 
1'-3” KNUCKLE LEVEL/shetves, electric outlets 


9" FOOT HEIGHT/toe recesses 


Fig. 1b Typical dimensions. 


— 2'-8"' HORIZONTAL REACH 


TYPICAL 


2'—5" CHAIR ARMREST LEVEL/ 
counters, tables 


2-3 THIGH LEVEL/tabies, si 
lavatories, work area = 


1'—8" CHAIR SEAT LEVEL/toi 
showers, baths ™. 
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Fig. 1¢ Typical dimensions 
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A clothes hanger rod at a height between 3 ft able only in renovation work whera 3 
6 in and 4 ft 0 in is adequate for most clothing openings are impossible. Rt ip 
and within easy reach of the wheelchair user. All doors should allow a clear area of 
The maximur.1 rod height is 4 ft 6 in. Adjustable 1 ft 6 in in width adjacent to the door on = least 
hanger rods are often provided. opposite the hinges. The clear area me 
Shelves should be mounted at a maximum provided on both sides of the door Thig 7 be 
height of 4 ft 6 in. Shelf depths should not the wheelchair user to back the wheelcha”® 
exceed 1 ft 4 in. open the door. IT to 
Where sliding doors are used, floor-mounted A pull handle on the trailin 


9 Side of the door 


lol tracks or guides must not pose an obstruction will enable the user to pull the door closed 5 
j 4 to the wheelchair user. he or she passes through. s 
M Axium The minimum width of all doors and open- Doors to bathrooms or Similar 








CONfinag 
"9 doors 





ings is 3 ft 0 in. An opening of 2 ft 8 in is accept- spaces should swing out. IN-swingj 


Fig. 2a Closets. Fig. 26 Storage. 


MINIMWIM CLEAR OPENNG» 


po! CLEAR OPENING WLL 
PROVIDE ONLY 3% | 
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Fig. 3a Door width. Fig. 3b Wall switches. 
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ose a potential danger should the wheelchair 
ie fall and block the door. Alternatives are 

aes doors or “breakaway” hardware. 

All switches should operate with a single pos- 

action. Individuals may prefer rocker to 

button-type switches to normal toggle 


sli 


itive 
push 


switches. 
Switches and thermostats should be placed 


at maximum height of 4 ft 0 in. The preferred 
height is 3 ft 0 into 3 ft9 in. 





Fig. 4a Electrical outlets. 


Switches adjacent to doors should be hori- 
zontally aligned with door handles to aid the 
user in locating the switch. At certain locations, 
light Switches with locator lights are a conve- 
nience. 

All switches and outlets must be conve- 
niently located and easily accessible to the 
wheelchair user. 

Wall-mounted outlets should be located at a 
maximum height of 4 ft 0 in and a minimum 


TELEPHONE 
MAx|MUM 





Fig. 40 Telephones. 
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height of 1 ft 6 in. 

Wall-mounted telephones should be at a 
maximum height of 4 ft 0 in. A height of 2 #9 in 
to 3 ft 3 in is preferred. Do not mount tele- 
phones above counters which restrict access. 

Telephone extensions or plug-in jack outlets 
should be provided at critical locations such as 
bedrooms and bathrooms. 

Many individuals find pushbutton telephones 
easiest to operate. 
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TOILETS AND URINALS 
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DRINKING FOUNTAINS 
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ELEVATORS 
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STAIRS 
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CONVENIENCE CONTROLS 


protruding objects No protruding object 
should reduce the clear width of an accessible 
route or maneuvering space below the mini- 
mum required. 

Objects mounted with their leading edge at 
or below 2 ft 3 in (685 mm) above the finished 
floor may protrude any amount (see Fig. 11). 


ELECTRIC LIGHT SWITCH 
LIGHT DIMMER SWITCH 
ELECTRIC OUTLET 


MAIL BOX 


ee 





ee 


eve e 2 0 e604 + 0°00 o's 0 0 + #8 0 © 


oo 0 ole « «we eso 6 0 ee 0 6 4 os 0 0 0 2 8 6 


Fig. 10 Convenience controls. 


bo 


Objects 2 ft 0 in (610 mm) long or less that 
are fixed to wall surfaces should not project 
Into accessible routes more than 4 in (100 
mm) if mounted with their leading edges 
between 2 ft 3 in and 6 ft 8 in (685 and 2030 
mm) (nominal dimension) above finished 
floor. 

Free-standing objects mounted on posts or 
pylons may overhang the circulation path in the 


INTERCOM 
FIRE ALARM 
THERMOS TAT 


ROPES, BLINDS, SHADES, DRAPES 
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direction(s) of approach a maximum of 1 ft 0 in 
to 6 ft 8 in (685 to 2030 mm) above ground or 
finished floor surface. 

Objects fixed to wall surfaces may project 
more than 4 in (100 mm) if mounted with the 
lower extreme of their leading edge at or below 
2 ft 3 in (685 mm) above the finished floor. 
These objects should not project into the 
required minimum clear width (see Fig. 12). 


SHUTTERS & WINDOW CONTROLS 





48'"' MAX. 
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WALKWAY CLEARANCES 
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GENERAL PLANNING — 


All multifamily apartment and condominium 
housing projects should be designed to be as 
barrier-free as possible, whether publicly or pri- 
vately financed. If a few common sense design 
guidelines are followed, all units can be made 
accessible to most persons with mobility limita- 
tions or visual or auditory impairments. In addi- 
tion, 10 percent (or at least one) of each unit 
type ina project should be especially designed 
to accommodate a person using a wheelchair. 
These accessible units should not be segre- 
gated. Most of these suggestions also apply to 
the design or modification of single-family 
homes for increased accessibility. 


ALL UNITS 


The following design recommendations apply 
to a//living units in any project and are aimed at 
increasing accessibility for all. 


Unit Entrances 


Unit entrances should be unobstructed and 
direct. There should be no step at the doorsill, 
and entrance doors should be protected from 
extreme weather. Entrance doorways should be 
well lighted. Large, raised numerals are recom- 
mended for unit identification. 


Hallways 


The amount of hallway space in a unit should 
be minimized but should be at least 40 in (1015 
mm) wide. Adequate lighting is essential, and 
three-way switches at the hallway entry and 
near the master bedroom are recommended. 


Doors 


Spatial arrangements which emphasize open 
areas, enclosing only bedrooms and bath- 
rooms with doors, are recommended. All doors 
should provide a minimum clear width opening 
of 32 in (815 mm). 


Living-Dining Areas 


Living-dining areas should be planned for flexi- 
bility in use and furniture arrangement. Diago- 
nal traffic paths through living rooms should be 
avoided. Room sizes and shapes can be found 
in other planning sources, such as “HUD Min'- 
mum Property Standards.”' 


Kitchens 


Kitchens should be planned to maximize reach- 
able storage space. Modern ventilation equip- 
ment makes closed-in kitchens unnecessary, 
pass-through openings can contribute to the 
suggested open plan. Appliances should be 
placed for work efficiency and convenience. 
The highest storage shelf should not be more 
than 56 in (1425 mm) above the floor. 


Bathrooms 


Ease of access and convenience for cleaning 
should be top priorities in bathroom design. 
The door should open outward to facilitate 
access and movement within the room. Suffi- 
cient space should be allowed and reinforcing 
should be provided so that grab bars can be 
added, as required, around water closets, tubs, 


‘HUD Minimum Property Stendards, ah 
Department of Housing and Urban Developmen’. 
Washington, D.C. 


and shower, It is recommended that a complete 


ae include both a bathtub and a shower 
stall. 


Conveniences and Controls 


Electrical outlets should be at least 21 in (535 
mm) above the floor. Wall switches should be 
no higher than 48 in (1220 mm). Illuminated 
“decorative” rocker switches are strongly rec- 
ommended. Thermostats, window and drapery 
operating controls, wall telephones, etc., can all 
be located for access and use by everyone. 


Drapery and window blind controls should not 
be located in corners. 


Closets 


Adjustable shelving is most easily used by 
everyone. Shelf heights between 15 in (380 
mm) and 63 in (1600 mm) above the floor are 
recommended. Coat closets with adjustable 
hanging rods and shelves are best. Closet 
doors should be either sliding or bifold types. 


TOTALLY ACCESSIBLE UNITS 


All multifamily housing projects should con- 
tain at least 10 percent (minimum—one) of the 
total number of units designed for total acces- 
sibility for all. The criteria below are indicative 
of the residential requirements of people 
using wheelchairs, and should be added to the 
suggestions in the last section for total acces- 
sibility. 


Entry/Exit 


The entry/exit should be level and should pro- 
vide a minimum clear width of 32 in (815 mm). 


Circulation 


Hallways and other circulation spaces should 
be designed with wheelchair maneuvering in 
mind. An open space at least 60 in (1525 mm) 
by 72 in (1830 mm) should be provided at some 
point in the hallway to allow a person in a 
wheelchair sufficient space to change direction. 

Travel routes from the kitchen to the dining 
area should be generous to allow space for 
serving meals. 


Kitchens 


The kitchen in a unit designed for a person 
using 4 wheelchair should be a finely honed 
complex of specialized work centers—much 
like a laboratory—with associated storage 
areas. The following recommendations will 
result in kitchen designs that accommodate 
the needs of persons in wheelchairs. (See Figs. 


1 to 3.) 


Mixing and preparation center — | 

1. Recommended counter height is 34 in (870 
mm) with at least 30 in (760 mm) of clear space 
below the countertop. Minimum knee space 30 
in (760 mm) wide is suggested. 

2. Mixing and preparation should take place 
adjacent to the refrigerator and sink, with 
nearby space for storage of mixing bowls, cut- 
ting board, utensils, pots and pans, electric 
mixer, etc. If overhead cabinets are provided, at 
least 18 in (460 mm) clear between countertop 
and bottom of cabinets, to accommodate canis- 
ters and small electric appliances, is necessary. 


Cooking center 
1. Countertop range units, installed 34 in 
(870 mm) from the floor, are recommended for 
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use by persons in wheelchairs. A clear space 30 
in (760 mm) high and 30 in (760 mm) wide 
should be maintained. 

2. Countertop range controls should be 
located at the front of the cooking surface to 
avoid the need to reach past hot heating ele- 
ments. 

3. Open counter space—perhaps the mixing 
and preparation center—should be located 
adjacent to the countertop range. 

4. Wall-mounted ovens, installed with the 
bottom at the same level as the countertop 
range, can be used by most persons in 
wheelchairs. The oven should have a side- 
hinged door, with the opening side facing 
counter space. 

5. Access to pots and pans and utensil stor- 
age should be nearby and convenient. 


Clean-up center 

1. Kitchen sinks should be mounted 34 in 
(870 mm) from the floor. Since 30 in (760 mm) 
of vertical clear space is required under the 
sink, a wide, shallow sink is indicated. The drain 
should be located in a rear corner, to place the 
garbage disposer out of the required knee 
space. A single-lever mixing valve and faucet, 
mounted to the side of the sink—within easy 
reach—is recommended. 

2. Under-sink piping should be plastic, if pos- 
sible. If exposed metal piping is used, both hot- 
water supply and drainpipes must be insulated 
to prevent burns. 

3. Automatic dishwashers are recommended 
for convenience. When furnished, dishwashers 
should be located immediately adjacent to the 
sink, on the drain/disposer side. 


Storage 

1. Food items which do not require refrigera- 
tion can best be stored on adjustable shelving, 
installed between 15 in (380 mm) and 48 in 
(1220 mm) above the floor. Several sliding and 
pantry-type cabinets have been devised for use 
by persons in wheelchairs. 

2. The best refrigerator/freezer unit for acces- 
sible kitchens is a “side-by-side” model. These 
units have narrow doors which do not require 
much clearance, and are convenient because 
the frozen food compartment is neither above 
nor below the refrigerator compartment. 

3. Storage for disnes, glasses, etc., should be 
convenient to both dishwasher and dining 
room. One suggestion is a cabinet with doors 
on both sides, serving as a divider between 
kitchen and dining area. 

4. Pots, pans, and cooking utensils should be 
stored close to the range and oven, as noted 
above. 

5. Standard kitchen base cabinets, with 
swinging doors and interior shelves, do not 
provide adequate storage for persons using 
wheeichairs, because of their reaching limita- 
tions. One recommended under-counter stor- 
age system is a combination of standard 
drawers and pull-out storage bins or racks 
below. These racks or bins should be on rollers 
or glides so that they operate with minimum 
effort. Corner base cabinets should be 


equipped with lazy Susan revolving storage 
shelves. 


At least one bedroom in each living unit should 
have sufficient room for twin beds as well as 
adequate wheelchair maneuvering space. Easy 


access to the bathroom from the primary bed- 
room is essential. 


HANDICAPPED HOUSING—GENERAL PLANNING 
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Bathrooms 


Fully accessible bathrooms should include grab 
bars at the water closet, tub, and shower. Lava- 
tories should be mounted at 34 in (870 mm), 
with a minimum clear knee space below the fix- 
ture 30 in (760 mm) deep and 34 in (870 mm) 
wide. Lavatory drain and supply piping should 
be either enclosed or insulated. 

Adequate wheelchair maneuvering space— 
for entering, turning, and using the fixtures—is 
essential. Full-length mirrors are suggested. 
Medicine cabinets, towel bars, light switches, 
and electrical outlets should be within easy 
reach. 


Storage 


The amount of storage space required by dis- 
abled persons varies little from that needed 
by ablebodied people. Clothes closets with 
adjustable hanging rods and linen closets 
with adjustable shelving are recommended. 


Windows 


Whenever possible, single- or double-hung 
window sash, which require raising and lower- 
ing operations, should be avoided, since many 
disabled persons have difficulty using them. 
Hopper-type windows project inward and may 
create a hazard. Casement- and awning-type 
windows, while safe, present operational diffi- 
culties for some persons. Horizontal rolling 
windows require the least operating effort and 
are the safest. 

Window sill heights between 28 in (710 mm) 
and 32 in (815 mm), which allow views for per- 
sons using wheelchairs, are recommended. 
Operating hardware for windows, draperies, 
shades, blinds, shutters, etc., should be easy to 
use and conveniently located. Window shades 
should have pulls that are long enough so that 
the ring is no higher than 48 in (1220 mm) 
above the floor when the shade is fully open. 


Horizontal rolling doors or bifold doors are rec- 
ommended for residential closets because they 


are more convenient for persons in wheelchairs 
than hinged swinging doors. 


Floors 


Floor finishes should have low maintenance 
requirements and carpets should be low-pile to 
accommodate wheelchair traffic. Color selec- 
tion for resilient flooring should account for the 
possibility of marks left by rubber tires. 


Lighting 


Lighting should be controlled by accessible 
wall switches. Some wall outlets should be 
switched so that table or floor lamps can be 
easily used. 


Telephones 


Telephones are essential tools for disabled per- 
sons. Wall telephones should be mounted no 
higher than 48 in (1220 mm) above the floor. A 
bedside telephone should be provided, in case 
of emergency. Phones which provide a visual 
signal and adjustable volume controls are avail- 
able for use by persons with hearing impair- 
ments. 


Signals 


The design of living units for disabled persons 
should include a full study of the various com- 
munication and warning device needs of the 
occupants. Provisions for visual indicators in 
telephones, doorbells, and smoke detectors are 
extremely important. In addition, attention 
should be given to the need for an individually 
tailored signaling system to summon assis- 
tance for disabled occupants who live alone. 

Eliminate dead ends. These three words are 
the key to a wheelchair house principle that 
goes a step beyond the conventional open floor 
plan. It offers the ultimate in freedom of motion 
to the chairborne person while providing prac- 
tical convenience to the rest of the family, espe- 
cially to the homemaker, by cutting mileage out 
of the daily chores. 

We call this principle the circulating house. It 
describes any floor plan for a one-level house 





designed so thet one can cirg| 
visit all the most actively us 
backtracking. Each room tha 
cuit must be approachable 
directions. Though the conce 
sarily include bedrooms and bathron. NBces. 
they could be included if desireq "S Ven 
Many wheelchair homes have bea 

for open circulation because th : 
practical and logical. Where a tract de 
constructing a number of homes in a cope ‘. 
of the plans may be convertible to a area, One 
house by simply opening one new ee 
provided, of course, that all other meg 
for accessibility are met. °Ments 

A hallway in a wheelchair hom 
be less than 4% ft wide for comfortaby 
maneuvering at closets and doorways ana a 
easy, about-face turns. But with buiig. 
costs skyrocketing from year to year, halle in 
an expensive luxury and, in most biidoet, 
must be kept to a minimum. A hall lasting 
from the entranceway, however, can be One 
end of the circulating plan and will Serve both 
functional and aesthetic purposes j 
all design. Ser ne 

The chairborne resident should not face the 
frustration of being barred from any part of the 
house; all rooms should be accessible, even 
those that might be visited only rarely. Often 
the difference in welcome or no welcome is 
made by the furnishings and their placement 
in a small room. Ina child’s room, for example, 
situating the bed against a far wall will leave 
space for a visiting wheelcheir, while the same 
bed placed in the center of the room would 
make visits difficult or impossible. In small 
rooms the windows and closets should be 
planned with wheelchair access in mind; this 
is especially important if the chairborne per- 
son is the homemaker and a parent of small 
children. 

Three demonstration house plans are illus- 
trated. These point up a few of the many possi- 
ble specific features of a wheelchair-conscious 
design. Each of the three belongs to a member 
of the Paralyzed Veterans of America, Inc., and 
has been proved in service over years. 


r 


from Rithe, de Cir. 


pt d O@s n Wo 


desig 
Ne 
e CONCent is : 





SITE CONSIDERATIONS 


Since wheelchairs must be operated on rela- 
tively level hard surfaces, it is important that 
outdoor spaces such as patios, decks, or gar- 
dens be properly developed. For example, 
flower beds in raised planters may be provided 
for the wheelchair user with an interest in gar- 
dening. Patios or decks should be appropriately 
sheltered from wind and sun, and adequate 
lighting should be provided to allow nighttime 
use of such areas. Paved, hard-surfaced walks 
should be provided between all appropriate 
points. 

A sloped site may often be adapted by care- 
fyl design and regrading to match the eleva- 
tion of the driveway and the residence. A walk 
or ramp must connect the driveway and the 
front door. The portion of the driveway adjoin- 
ing this walk must be level and of adequate 
width and length to allow maneuvering room 
around the car. The private automobile is 
important for the independence of the 
wheelchair user. Garage or parking facilities 
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tial facilities be locat Pee a 
ed on one level. Where 
level changes between rooms cannot be 
avoided, ramps must be provided. Individual 
rooms should be generous in size to provide 
increased circulation space. Unnecessary doors 
or partitions should be omitted to allow maxi- 
mum freedom of movement. 

Interior finishes should be carefully selected 
for ease of cleaning and maintenance. Special 
consideration should be given to floor finishes. 
Bathroom and shower floors must be of a non- 
slip material. Low-pile, high-density carpet may 
be installed in any appropriate location. In addi- 
tion to its aesthetic qualities, carpet greatly 
reduces sound transmission and serves to 
cushion accidental falls. Loose weave or shag 
rugs, however, make travel difficult for ambu- 
lants and wheelchair users. If carpet pads are 
necessary, the pads should be thin and firm. All 
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carpets must be well fitted and properly 
secured to the floor. 

Many individuals are especially vulnerable to 
cold and drafts. It is therefore important that the 
residence be well insulated and adequately 
weatherstripped at all doors and windows. In 
some instances, it may be desirable to provide 
zone-controlled heating to allow the user inde- 
pendent temperature control for the master 
bedroom and bath. Bathroom heat may be fur- 
ther supplemented by a radiant-heat lamp. 

The bedroom should allow at least one clear 
area for maneuvering with a minimum diame- 
ter of 5 ft 0 in. Ideally, such an area should be 
provided in front of all bedroom closets. 

A clear area with a minimum width of 3 ft O in 
must be provided on at least one side of the 
bed. This space will allow the user to position 
the wheelchair for transfer to the bed. A similar 
clear area is desirable on the opposite side of 
the bed to allow the user to make up the bed. A 
passageway 4 ft 0 in in width should be pro- 
vided between the end of the bed and the oppo- 


site wall. 
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ADAPTABLE DWELLING UNITS 


1. Definition: An adaptable dwelling unit is 
initially accessible to disabled people in terms 
of entry and circulation and is adaptable, 
through minor renovations and additions, to 
use as a residence by one or more severely dis- 
abled people. 

Housing designed to be accessible to and 
usable by physically disabled people has typi- 
cally been constructed with all the necessary 
equipment and design features already in 
place. This approach has serious limitations in 
both cost and marketability. A definition of 
accessible housing that is based upon the pro- 
vision of adaptable dwelling units can over- 
come these limitations. An adaptable dwelling 
unit would have the features described below. 

2. Circulation: At least one path of travel with- 
out stairs should be provided from the main 
entry of the unit to all rooms and spaces neces- 
sary for cooking, eating, sleeping, personal 
hygiene, storage, leisure, and child rearing. 

3. Kitchens: Kitchens should allow sufficient 
space for maneuvering wheelchairs, provide 
storage units within reach and alternate work- 
ing heights at counter tops and fixtures. 

4. Bathrooms: Bathrooms should have 
enough space for maneuvering wheelchairs, 
provisions for future installations of supports 
needed to transfer to and from toilets, bathtubs, 
and showers, and fixtures at comfortable 
heights for use. 

5. Controls, operable hardware, and tele- 
phones: All controls, operable hardware, and 
telephones should be located within reach of a 
person who uses & wheelchair. 

6. Closets and bulk storage: Bulk storage 
areas and 50 percent of all storage volume in 
the dwelling unit should be within reach of a 
wheelchair user. 

7. Alarm systems: If audible emergency alarm 
systems are provided, the unit should be 
equipped with all necessary wiring and connec- 
tions to install a visual emergency alarm system. 
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Clearances large 


enough to maneuver 
wheelchairs 





door opens out and 
has at least 24 in 
space at latch 
side 


22 ft-Oin 


24 in space at 
latch side of door 


passageway at 
least 36 in wide 


at least 40 in 
clearance between 
cabinets 


passageways at 
least 36 in wide 


24 in space at 
latch side of door 








at least 36 in 
clearance around 
bed 


all doors: 32 in 
clear opening, mir 
imum 


Fig. 1 Single-bedroom apartment—adaptable dwelling unit. 





at least 36 in 
clearance around 
bed 


clearances large 
enough to maneuver 
wheelchair 


door opens out and 
has at least 24 in 
space at latch side 


24 in. space at 
latch side of door 


24 in space at 
latch side of door 


passageways at 
least 36 in wide 








at least 40 in 
clearance between 
cabinets ; 





all doors: 32 in 
clear opening mir 
imum 


Fig. 2 Two-bedroom apariment—adaptable dwelling unit. 
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27ft-6in | 





at least 36 in 
clear around bed 





at least 24 in 
space at latch side 


at least 42 in 
clear space in 
hallway in front 
of doors opening in 


door opens out and 
has at least 24 in 
clear at latch side 


passageway at least 
36 in clear 


at least 60 in 
clearance in U- 
shaped kitchen 


at least 24 in 
space at latch 
side 





all doors: 32 in 
clear opening, min- 
imum 

Fig. 3 Single-family home—adaptable dwelling unit. 
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KITCHEN 
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Accessible; before re- Cabinets 
moval of cabinets'9 and moved, poureen Maite: 
base. lowered. tiie 


Fig.5 Example of adaptable kitchen—U-shaped plan. 
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Fig. 6 


Accessible; before re- 
movel of cabinets and 
base. 


Example of adaptable kitchen—t-shap 
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clear floor 





side wall 
without 312" tale 


rear wall 
elevation 
without stall 

or alternate stalls 


Fig. 8 
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SHOWER 











seat wall 


transfer shower 





14" 0112” | 
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transfer shower _ 
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Side 
roll-in stall rollin shower back wall x wall 


Fig. 9 
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bathtub back clear floor space bathtub back 
with in-tub seat with ledge seat with ledge seat 
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DEMONSTRATION HOUSE 
NUMBER ONE 


This house, built around a central plumbing 
core, permits total wheelchair circulation. 
Except for the bathrooms, every room is acces- 
sible from more than one direction. Though not 
large (1500 ft? exclusive of the basement), the 
house has an entrance foyer and hallway wide 
enough for turnaround wheelchair maneuver- 
ing. A two-car carport shields the front 
entrance, which is approached by a ramp 
graded slightly upward. 

The spacious living room and the owner's 
wheelchair bedroom look out onto a fully 
accessible cantilevered balcony and a wood- 
land view, the living room through a glass wall 


CANT /LEVEREO BALCONY 


2-G4R CARPORT 


| BRICK PLANT BOX 


| @] - $4/PPORT 
COLUMN 
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and double glass doors, the bedroom through 
wide windows and one door. A large bathroom 
adjoins the bedroom. 

The children’s bedrooms, which adjoin each 
other, are a large playroom area by day, divided 
by an accordion-type folding door for privacy at 
night. The kitchen is fully accessible, with all its 
facilities at reachable levels. 

The basement is finished to include a guest 
bedroom and bath and a playroom. These 
rooms and the back patio are accessible by ele- 
vator from the main floor. 

Note the unique emergency exit inside a 
closet in the main bedroom (far from the front 
entrance). It is a bottom-hinged push-out door 
that becomes a drawbridge wide enough for a 
wheelchair, as is the closet entrance itself. 
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DEMONSTRATION HOUSE Poti pees off the foyer makes all parts room serves as a window and ventilator when 
NUMBER a onccal room wing accessible. A screened the upper half is open. Fully opened as a door, 
this house WAS adapted for a chairborne home- yle (two-part) door in the exercise it is an emergency fire exit. 


maker from 4 builder's plan. Excellent two-way 
movement is provided in the family and social 
activities area. Not even the crowded condi- 
tions of a social gathering would impair too 
much the mobility of the wheelchair resident. 
To overcome the fact that the house floor is 
about a foot and a half above ground level, a 
gently rising ramp approaches the entrance 
under 4 sheltering roof overhang. Another 
ramp in the garage leads to the inside doorway, 
and a third one in the rear gives access to the 
backyard and its outdoor facilities, including a 
sunken swimming pool. 
Adaptations in the kitchen include counter | 
tops 32 in high for comfortable wheelchair use 
and a slideway for direct transfer of filled pots | 
from the sink to the smooth ceramic surface of | 
the electric cooktop. A wheeled cart serves to | 
bridge the gap between these facilities and the 
refrigerator-freezer and built-in wall oven. The 
cleaning accessories—washer, dryer, broom 
closet, and others—and food storage are con- | 
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DEMONSTRATION HOUSE 
NUMBER THREE 


Despite its modest size, this house gives a spa- 
cious appearance and easy wheelchair mobil- 
ity. The open floor plan provides two-way 
circulation in the family and social activities 
areas. In addition to the two bedrooms, a 
library-den is convertible to a guest bedroom, 
which can be closed off for privacy by a folding 
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| BEDROOM 
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Fig. 3 


CONVERT /BLE 
DEW - BEDROOM 


door-wall. A side-hung door leading to the hall 
then serves for access. When the door-wall is 
open, the den adds a feeling of lavish size to the 
living area. 

The two large bathrooms, each with enough 
space for complete turns, are both designed for 
wheelchair convenience. They include a wheel- 
in shower in one and a tub with a built-in trans- 
fer seat at one end in the other. Both rooms 
have wheel-under wash basins sunk into coun- 
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Here’s a checklist of the minimum requirements 
for a house to be built or remodeled for func- 
tional wheelchair living: 

1. Site: Level, with sufficient grade for 
drainage. 

2. Access: No steps, front or rear, inside or 
out. If ramping is necessary, the slope must not 
exceed 1 in of rise for every 12 in of length. If a 
basement is planned, a deeper foundation may 
be necessary to lower the house to an accept- 
able level. Find out about the groundwater level 
and possible seepage problems in the area. 

3. Ramps must be at least 42 in wide, made 
of permanent, fireproof material, with a surface 
to prevent slipping when wet. 

4. Ramp approaches to front and rear door- 
ways must have level platforms at least 5 ft 
square. Entrance platform and interior floor 
must be at identical levels; no step up OF down. 

5. Garage or carport must be wide enough to 
allow maneuvering of the wheelchair for trans- 
fer to and from the car. It is important to con- 
sider in planning whether the chairborne 
resident habitually uses the passenger's or the 
driver's side of the car for transfers, because in 
most cases a change is virtually impossible. 

6. Entrance to the house should be possible 
directly from within the garage OF carport. If 
not, a pathway from the car shelter to the house 
entrance should be roofed over and sheltered 
from the weather. 

7. All doorways, inside and out, should be 36 in 
wide. In the event that this width for some intenor 
doors may not be feasible, the minimum allow- 
able width is 32 in. The use of special “full-clear- 
opening” hinges for such doors is recommended. 

8. The haliway should be no less than 42 in 
wide. This will permit a 90° turn by the 
wheelchair into a 36-in door opening. spots 
a 48-in wide hallway is a much more practica 
minimum for the average wheelchair, and seri- 
ous effort should be directed to modifying 4 
house plan to meet this minimum. 
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9. The bedroom to be occupied by the chair- 
borne resident must be adequately large for 
wheelchair maneuvering. Give thought to the 
potential placement of furniture and any special 
equipment such as a transfer lift. Direct and 
easy access to a bathroom is essential. 

10. The bathroom is vital in the activities of 
everyday living for the chairborne person. It 
must be planned for comfortable access to and 
use of each fixture. Check the pointers concern- 
ing showers, washbasins, and so on in the 
bathroom. Consider the possibility of taking 
space from an adjoining room, if necessary, to 
enlarge the wheelchair bathroom. 

11. Electric wall switches to be installed 36 in 
above the floor; outlets 18 in high, all at com- 
fortable reach levels from wheelchair. Plan for 
multiple switch control as needed, delayed- 
action switches, remote-control systems. Ser- 
vice entrance panel (with master switch and 
fuses or circuit breakers) must be reachable 
from the chair. 

12. If the chairborne person is the home- 
maker, plan the kitchen accordingly, with low- 
ered base cabinets and other features for 
comfortable, efficient functioning. This may be 
the most costly modification in the house plan 
and must be given very careful study. 

13. Windows should be operable from the 
wheelchair. If double-hung windows are in the 
original plan, arrange for a change to case- 
ment or awning type, with built-in inside 
screening. Consider the advantages of insulat- 
ing glass. 

14. Lowered hanger rods in clothes closets. 

15. Discuss and consider choices available 
for low-maintenance exterior and interior sur- 
faces. 

16. Can the house plan be opened to 
improve traffic circulation? A simple change 
may make a world of difference to easier living! 

17. Consider a built-in intercom system with 
call boxes in appropriate locations in the house. 
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18. Install UL-approved smoke-detector 
alarms and plan an emergency fire exit that can 
be used by the chairborne resident as well as 
others in the house. 

ideally, a house designed for wheelchair 
accessibility is on a level site, with no more 
slope than necessary for effective drainage. The 
approaches to the entrance door and other 
walkways are at least 42 in wide, and any gradi- 
ent no more than 3 percent (1 in of rise for every 
30 in of length). 

When the ideal is not available, however, and 
the pitch is greater than 1 in 30, one or more 
ramps may be required. The slope of a ramp 
must not exceed 1 in in 12 in of length. A ramp 
must be constructed of concrete or other per- 
manent, weatherproof material and provided 
with a nonskid surface. 

Level platforms for 
included on a ramp that: 

1. Is excessively long (to provide a breather 
for a person in a wheelchair with limited arm 
strength). 

2. Has a sharp change in direction. 

3. Approaches a door. To allow ample room 
for opening, the platform before a door 
should be at least 5 by 5 ft. It should extend 
alongside the door at least 1 ft—preferably 18 
in—on the side next to the door handle, to 
permit positioning a wheelchair so that an 
Outward-swinging door can be opened with- 
Out backing up. 

Either a curb or railing, or both, should be run 
along the edges of a ramp to prevent a 
wheelchair from going over accidentally, espe- 
cially where a steep drop-off is involved. A 
handrail should be 29 to 32 in high, depending 
on the arm reach of the chairborne individual, 
who can use a railing to assist mobility, which is 
an advantage it has over a curb alone. The 
handrail should extend slightly beyond the 
ramp at top and bottom, but care must be taken 
that the extension is not a hazard to passersby. 
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THE KITCHEN 


In a wheelchair house the kitchen, with its 


expensive appliances and custom cabinetry, 
may well be the costliest room of all. Careful 
planning is essential, if only to avoid having to 
redo it all because of errors that place hurdles 
in the way of effective use by a handicapped 
homemaker. 

The wheelchair resident may not expect to be 
involved with kitchen activities. In that case, its 
design can be geared toward wheelchair acces- 
sibility for meals and social, rather than work- 
ing, purposes—with perhaps some concession 
to the possibility of occasional meal prepara- 
tion. When use will Probably be limited to 
reaching for a glass of water Or other casual 
refreshment, the kitchen can be designed for 
the ablebodied worker (using standard rather 
than custom-built cabinetry, for example) with 
some minor wheelchair-oriented modifications. 

The suggestions that follow, however, are 
aimed at creating a functional, attractive, and 
cheerful kitchen for the chairborne home- 
maker—the person who will use it many hours 
every day for preparing, serving, and Cleaning 
up after meals. This section provides general 
Quidelines for planning and design of a 
wheelchair kitchen; more detailed development 

of these suggestions may be found in The 

Wheelchair in the Kitchen, published by the 

Paralyzed Veterans of America. 


GENERAL 


® Accessibility should be easy. Doorways 
should have at least 34-in clear Openings. 
Direct, level entrance from an outside delivery 
door and the car shelter is advisable. 

® No doorsills that might be bumped over 
with a load of hot food. 

® Adequate space for the chair to maneuver, 
including complete turns in any direction. 

= Floor must be absolutely level so braking is 
not constantly needed at work centers to keep 
chair from rolling. 

® A triangular work-center plan: refrigerator 
to sink to range, with adequate counter space 
next to each. 

® Natural ventilation and an exhaust fan to 
remove airborne cooking grease, steam, and 
heat. 

® Pleasant, well-lit working conditions; cheer- 
ful color and overall decor to reflect the person- 
ality of the homemaker. 


WORK SURFACES 


® Countertops, sink, and range at comfort- 
able working height for the seated person; that 
is, NO more than 32 (preferably 31) in instead of 
the standard 36 in. Counter surfaces continuous 
and at one level to form a freeway on which 
filled pots and other burdens can be slid from 
place to place instead of carried. 

® Mixing work center: 27 in high, with knee 
space beneath. Can be pullout shelf, drop-leaf 
table, built-in or perhaps roll-out mixing center. 

® Adequate electrical outlets for small appli- 
ances, at front of base cabinets, especially near 
mixing center. 

® Roll-about serving table (may be built-in for 
Storage under a counter) to serve an entire 
meal safely in one trip and for help in after-meal 
clean-up. When an under-counter roll-out table 
is out of its place, the counter above it can serve 


as a mixing center, with plentiful knee space 
below. 


REFRIGERATOR-FREEZER 


® Plan only a two-door model, not a one-door 
with a freezer section as a compartment inside. 
Freezer section should be large, and capable of 
maintaining O°F to keep foods safely frozen 
solid, in order to permit maximum storage and 
reduce shopping trips. 

® Both refrigerator and freezer compart- 
ments should be frost-free to eliminate difficult 
and time-consuming defrosting chore. 

# A freezer compartment at top should have 
side-opening door to facilitate reaching in. 
Avoid too-high top freezer, making food in rear 


SINK 


RANGE 


OVEN CLOSETS 


RANGE 
ANIS 


33 





DINING AREA 
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Left, U-shaped kitchen, triangular 
work center plan, continuous 
counters. Locate wall oven, storage, 
on extension of one or both legs. 
L-shape, below, also offers 
continuous counters. Good basic 
plan for many variations. 
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CLOSETS 


Corridor, left, needs 5-foot turning 
Space between counters. Bridge 
them with roll-table or tray. Below, 
one-wall or studio plan is least 
efficient for wheelchair use. 
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Fig. 1 
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Fig. 2 
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FUNCTIONAL 


Better posture, less tiring work at a 31-inch-high 
(about) surface, especially with good knee space. 
Above: Suggested countertop lengths near sink, re- 
frigerator, serving, mixing, range; with knee space. 


Fig. 3 
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Countertop dimensions The ideal unbroken U 
or L shape is not always possible because 
doors and windows may interfere; but in any 
shape the countertops should conform to these 
minimum specifications (established by the 
Small Homes Council of the University of IIli- 
nois): 

* The refrigerator should have about 1% ft of 
countertop next to the door-opening side. Loca- 
tion should be close to the outer door where 
grocery and other deliveries are made. 

® The sink should have 3 ft on the right and 
2% ft on the left, for use in food preparation and 
dishwashing. 

® The range should have 2 ft of heat-resistant 
countertop to its left—preferably—or right. In 
addition, the SHC recommends a “mixing cen- 
ter” —3% ft of counter that may be next to any of 
the three appliances. Alsoa “serving center,” at 
least 2 ft of countertop, Preferably next to the 

range, with next to the refrigerator a second 
choice. In either case it should be as close as 
possible to the dining area. 


SINK 


® Should be easyto-clean stainless steel, no 
more than 5 in deep, sunk into the 31- or 32-in 
high counter; 5-in depth is easier to reach into 
and provides ample knee and lap space 
beneath (facilitated by desk-type recessed arm- 
rests on the wheelchair). Double sink, if space 
permits—but not needed if a dishwasher is 
planned. 

® Underside of sink, hot-water pipes, and 
drainpipes insulated to prevent burns. 

® Drain or garbage disposal unit at rear, 
preferably a rear corner, to keep knee space 
open. 

® Retractable spray hose has many valuable 
uses, especially filling pots on the counter, 
eliminating need to lift filled pot out of sink. 

® Easily handled water controls; preferably a 
one-handle faucet. 


DISHWASHER 


® Front-loading, under-the-counter unit 
installed close to sink—a must in the chairborne 
homemaker’s kitchen. Can save hours of 
tedious work daily; does a much better job than 
hand washing. 

# Because of height of all such units now 
available, will probably have to be at end of 
continuous slide-along counter surface, per- 
haps next to refrigerator. 


COOKING CENTER 


® Gas or electric surface cooktop unit set into 
wheelchair work-height counter is preferable, 
with knee space beneath. 

= Controls in front for easy access without 
reaching over hot burners and utensils. Second 
choice: controls on side. (Pushbutton-type con- 
trols available in electric ranges may be an 
advantage for some.) 

® Similarly, staggered burner arrangement 
for safe access to pots on rear burners. 

® Oven: wall-type, installed at height conve- 
nient to user, preferably with most-used shelf 
on level with adjacent counter. Heat-resistant 
counter surface or pullout shelf alongside for 
placing hot utensils removed from oven. Side- 
opening door for easy reach-in, easy cleaning. 
Self-cleaning type is advisable. (Consider 
microwave oven, which greatly reduces cook- 
ing and clean-up time.) 


KITCHEN STORAGE 


® All utensils, foods and condiments, clean- 
ing supplies, and so on, within easy reach, 
preferably at points of their first use. 

#" All base cabinets custom-built to the 
required height for wheelchair use. Provide toe 
space for closer approach. Use smooth-gliding 
drawer hardware, tap catches for feathertouch 
door openers. 

# Wall cabinets standard, but lowered to 
place items on lower shelves within reach. 

# Use space between wall cabinet and rear of 
countertop for easy access to items in frequent 
use, 

= Pegboard on wall space for miscellaneous 
items. 

=" Heavy items and breakables stored low. 
Use reachers for light packages and plastic 
items stored above. 

®" Broom closet with 
caddy. 


roll-about cleaning 


THE LAUNDRY 


For the chairborne homemaker, having laundry 
facilities close to the kitchen is a practical way 
of coordinating several time-consuming activi- 
ties with a minimum of movement from place 
to place. 
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Fig. 4 
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KITCHEN WORK AREAS 


Two types of work area counters are illustrated. 
The first type (Fig. 9) provides a recess which is 
only high enough to accommodate the individ- 
ual’s legs and knees. Wheelchair armrests 
(unless they are removed) limit the user’s 
access to the counter. The comfortable forward 
reach is approximately 1 ft 9 in (from the front 
of the counter) and therefore, any counter 
space deeper than 1 ft 9 in is unusable. In many 
instances, this solution is acceptable; however, 
the designer should be aware of the limitations. 
Such a workspace should have a minimum 
height of 2 ft 3 in. 
The second type of counter (Fig. 10) provides 
a recess which will allow the wheelchair user to 
approach the countertop more closely. To 
accommodate the wheelchair armrests, the 
recess should have a minimum height of 2 ft 6 
in. Such a recess should have a minimum depth 
of 2 ft 0 in to prevent the wheelchair footrests 
from limiting the individual’s approach. Pullout 


Fig. 9 Knee space clearance. 


Fig. 11 Sink with knee space. 


lapboards at a suitable height also provide con- 
venient workspace. . 

The kitchen workspace is often a convenient 
location for a telephone extension. . 

The kitchen sink should be a maximum 
height of 2 ft 10 in. Controls should be lever- 
type and located no farther than 1 ft 9 in from 
the edge of the counter. 

Sinks should be no deeper than 5 in. A level 
counter area 2 to 3 in in front of the sink should 
be provided for arm support. 

A pullout spray attachment is useful for rins- 
ing dishes, filling pots, or cleaning the sink 
itself. 

A knee recess must be provided below the 
kitchen sink with a minimum height of 2 ft 3 in 
and a minimum width of 3 ft 0 in. The drain 
should be located in the back of the sink to 
allow the maximum possible knee space. 

Insulation must be provided around any 
source of heat. Insulation should be provided 
for the sink and all supply and drainpipes, as 
well as dishwasher connections. 


Fig. 12 Knee recess work area. 
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may, however, limit its convenience. The rh 
should have flush burners or a ceramic Surface ig 
reduce the possibility of spills. The Cooktop 
should be flush with the adjoining counters 
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Fig. 15 Counter-mounted cooktop. 
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STORAGE 


Household storage space, for the chairborne, is 
essentially closet space. Attic and basement 
storage, as well as most shelf space higher than 
a seated person can easily reach, is usually 
physically off limits. A certain amount of house- 
hold storage involves seasonal items and 
things for which there is only occasional use. 
Such things can be relegated to the unreach- 
able spaces, provided that they can be placed 
there and retrieved by others in the family as 
required. It must be considered and accepted 
that most wheelchair people who live in one- 
family homes cannot do so alone. 

Things in active use regularly and daily, in 
every area of the house, must be within comfort- 
able reach of the wheelchair resident if he or she 
is to function independently without frustration. 

Planning wheelchair-accessible storage calls 
for ingenuity. It involves, first, appropriate loca- 
tion of the storage space. Then, doors and 
drawers must open and close with little effort, 
not act as barriers to the reaching hand. Here 
the secret lies in selection of appropriate hard- 
ware of the finest quality. 

Examples are kitchen cabinet doors, without 
door pulls, that open by a light tap on the door 
surface and close just as effortlessly. Also, 
drawers that open at a finger touch, no matter 
how heavily laden, and close when gently 
nudged, literally pulling away and closing 
themselves 2 or 3 in before complete closure. 
Also, clothes closets with smoothly moving 
sliding doors and low, reachable hanger poles. 
A wheelchair does not need maneuvering 
around a sliding door as it does for a side-hung 
door. But if a side-hung door must be used, it 
should be capable of opening a full 180° to per- 
mit unobstructed access for the chair. 

The popular walk-in type of closet is particu- 
larly well adapted to wheelchair use for clothing 
and other storage needs. There should be ade- 
quate space, however, for reasonable 
wheelchair maneuvering at the clothes racks or 
shelves, as well as easy access and egress. A 
standard side-hung door may be most appropri- 
ate for this use. 

For storage of packaged food, cleaning sup- 
plies or cooking utensils, a broom-closet-sized 
cupboard with a vertical center pole around 
which circular shelves revolve can present 
items directly to the chairborne person’s reach 
at heights that would make them unreachable 
at the rear of ordinary fixed shelves. 


FLOORS AND FLOOR COVERINGS 


For a wheelchair, wooden or tile flooring is 
preferable to carpeting. The chair moves easily 
on firm flooring but is much more difficult to 
propel over carpet pile. Smooth and well-main- 
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Fig. 1 Twin beds spaced apart tor wheelchair access 


between. Keep furniture out of wheelchair path. 






tained woods or tiles are attractive; they can be 
kept so by the occasional application of a non- 
skid polish. 

If carpeting must be used, a very low, dense 
pile should be chosen, in carpet of a tough 
fiber such as nylon, of the kind generally used 
in commercial establishments. Avoid deep 
piles and shags. A test should be made before 
buying by rolling a wheelchair over a large 
sample piece in the store. If the pile drags at 
the wheels or mats down and shows tracks, it 
is not suitable. The indoor-outdoor type of car- 
peting might do—provided it passes an actual 
wheelchair test. 

When laid, carpeting should be_ tightly 
stretched in a wall-to-wall installation. Any 
exposed edge may present an obstruction to a 
chair. 

Scatter rugs and larger area rugs should not 
be used unless they can be firmly anchored to 
the floor. This may be possible with a good 
grade of double-faced adhesive tape. Other- 
wise, loose rugs are likely to be clutched at, 
pulled out of place, and lumped up by the 
swiveling action of the wheelchair’s small cast- 
ers—a source of continual irritation and frustra- 
tion to the chairborne individual. 


THE BEDROOM 


The size requirements of a bedroom may vary 
considerably, depending on the furnishings 
that must go into it. A single bed, either twin 
size (39 by 75 in) or hospital-type, can fit into a 
room that is 14 by 11% ft. This will allow ade- 
quate wheelchair mobility and transfer, pro- 
vided, of course, that the room is not cluttered 
with excess furniture. 

If two twin beds are involved, they may be 
spaced apart so that a wheelchair homemaker 
can get around and between them in making 
them up and cleaning. For this, the minimum 
space required is considerably greater, as much 
as 20 by 1% ft. Pushing the beds together to 
make a close-to-king-size (78 in wide) unit can 
reduce the needed room length to about 17 ft. 
These are minimums; as always, the luxury of 
extra space wherever possible makes for more 
comfortable wheelchair living. 

If possible, avoid positioning the head of a 
bed against an outside wall, unless the wall is 
exceptionally well insulated. Never place the 
head of a bed against a window. 

Arrange furniture so as not to create an 
obstacle course for the wheelchair, especially if 
it must sometimes move around in the dark. 

Bedroom planning should include direct and 
clear passageway to an adequate bathroom, 
preferably within the privacy of the bedroom. 

The bedroom should have adequate and 
accessible electrical outlets for all appliances 
likely to be used there. These might include such 
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EXERCISE AREA 


The health and sense of well-being of a chaj 

borne individual are improved by piace 
activity and exercise, whether Self-motivateg 
and administered or applied with the aid of a 
physical therapist. The person with a Strong 
upper body can achieve a large part of his or 
her daily exercise while seated in the 
wheelchair itself, partly by the normal ACtivities 
of daily living, and partly by simple Calisthenics 
such as push-ups from the seat, weight lifting, 
bending, flexing, twisting, and isometrics. 

Additional setting-up exercises can be done 

on a bed, either alone or with the aid of a phys- 
ical therapist. The individual with limitations of 
upper-body strength must have the assistance 
of a physical therapist or other trained aide. 

Where possible, an exercise area set aside 
exclusively for the purpose is recommended for 
the person who needs or desires the use of spe- 
cialized, space-consuming apparatus for arm 
development, weight-bearing (standing), or 
other such activities. A spare room at least 10 ft 
by 10 ft will serve the purpose, if properly 
planned. 

Wall-hung upper-body and arm exercisers 
take almost no wall space but do require floor 
space in front and to the sides, for the chair and 
for wide arm movements. Parallel bars must be 
approachable by the chair, a maneuver that 'n 
itself takes over 4 ft; so the length of the bars 
can hardly be more than 5 to 6 ft. A floor mat 
may be attached to a hinged board, which can 
be folded up to a wall and out of the way when 
not in use. : 

Planning a room for convenient use will 
encourage the urge to exercise. In addition, 
Such a room may be the ideal place to store 
Such other frequently used items as a showe! 
chair or an electric wheelchair. 


WORK AREA 


The work area countertop should be no higher 
than 2 ft 10 in, and a recess must be provided 
below. This recess must have a minimum widt 
of 3 ft Oin. 





Fig. 3 Single bed, or hospital type. needs 
least space. 
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THE BATHROOM 


for reasons of economy, No doubt, it is a 
long-standing American practice to make bath- 
rooms small, crowded, and inconvenient even 
for people who are fully ambulant. Such a room 
may be totally unusable for a chairborne person. 

Designing an adequate bathroom needs care- 
ful and thoughtful planning. Any barrier to its 
convenient use can be an emotional and health 
problem to the wheelchair resident, as well as 
creating unnecessary dependence on others. 
The bathroom should be more than adequate. 
A room of minimum size, carefully planned to 
admit a wheelchair and serve its occupant's 
needs, might do. But generous size combined 
with well-selected and properly placed facilities 
will create an atmosphere of comfort and con- 
venience in a psychologically sensitive area; 
this can give dividends in morale and self-suffi- 
ciency. 

Size in itself is probably the most beneficial 
feature of a wheelchair bathroom. It should be 
sufficient for easy entering, turning, and 
maneuvering of the chair. Ideally, the chair- 
borne individual should be able to wheel in, 
close the door, approach any of the facilities 
with ease, use them comfortably, and turn to 
wheel out without backing up. 

Accessibility is the first consideration in plan- 
ning the use of the space allotted. The door 
should be approachable directly, without 
obstructions and preferably without need for a 
turn. A 34-in clear opening is recommended, 
but it cannot be less than 32 in. 

lf space does not permit closing an inward- 
opening door with the chair inside, the door can 
be reversed to open outward. Such a door 
should have a handhold close to the hinge for 
pulling it shut from inside. For safety, an out- 
ward-opening door may be preferable even if 
the space is adequate. Should an emergency 
arise needing outside aid, an inward-opening 
door might be blocked by the chair itself from 
being opened from the outside. 

The bathroom door might be the double- 
hung type, opening in either direction (again, 4 
handhold near the hinge is desirable); oF the 
accordion type; or a folding one. A sliding door 
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Fig. 1 Tub space converted to w 


a most efficient. The doorsill 
whe Ow or absent completely. 

Facilities. The purpose of a bathroom is, of 
si eer possible two things: elimina- 

t y wastes and maintenance of body 
cleanliness. The first requires an accessible toi- 
let commode. The second calls for a wash 
basin, Plus a shower or tub or both—possibly in 
a two-in-one combination. 

Wheelchair users of the facilities may have 
preferences determined by the nature of their 
disability and the strength of their arms and 
upper body. Adaptive equipment can be 
installed, such as support bars, an overhead 
trapeze to enable them to lift themselves by one 
or both arms, a bathtub lift device, or a built-in 
seat outside of and at one end of the tub. 

The tub’s upper edge should be flat, not 
rounded. Removable wheelchair armrests and 
in some instances removable footrests may 
facilitate movement from chair to tub. 

Shower. For the person who prefers a 
shower, a stall model may be more practical 
than the shower in the tub. 

A roll-in stall shower, about 4 by 4 ft (inside 
dimensions) is ideal. A special wheelchair may 
be used—perhaps an old one adapted by lac- 
quering or painting to make it reasonably rust- 
proof, with seat and back of canvas or other 
waterproof material and perhaps with a cutout 
seat to permit cleansing of the lower body. A 
hand-held telephone-type shower fixture on a 
flexible hose greatly eases showering. 

Instead of the usual high sill at the stall 
entrance to prevent overflow, it should be very 
low or absent, replaced with a slight grade 
toward the drain. An extra-long curtain that 
rests 2 or 3 in on the floor will help control 
splashing and overflow. 

A shower stall too small to accept the 
wheelchair can be used if the minimum inside 
dimensions are 3 by 3 feet. A smooth, softly 
padded bench may be situated inside the stall. 

Space in front of the stall should be adequate 
for a head-on approach by the wheelchair with 
footrests removed to facilitate transfer to the 
seat inside. Or a side-of-chair transfer with an 
armrest removed may work. A sturdy grab bar 
inside the stall will aid in the transfer and in bal- 


Fig. 2 Seat built outside tub, with 
transfer trom and to wheelchair. 





ance while showering. 

Special commode-like shower chairs to fit 
into the smaller shower stall are available but 
may require the help of an attendant. 

Where a tub already exists, it may be con- 
verted to a wheelchair shower by removing it 
and using its space and plumbing connections 
to install a shower fixture and floor drain at 
one end of the vacated area. The floor, when 
water-proofed and tiled, should slope slightly 
toward the drain. The room wall should be 
tiled several feet high on three sides of the 
area. A low tiled partition (1 or 1% ft high) can 
be built on the fourth side, extending about 
halfway out from the wall at the shower-drain 
end. The other half should be left open for a 
roll-in entranceway. Curtains or sliding plastic 
walls above the partition and extra-long cur- 
tains over the entranceway will control 
splashing. 

Toilet. The toilet should have maneuvering 
space beside it for sideways movement from 
wheelchair to seat. Again, removable chair 
arms and perhaps footrests may be helpful. A 
toilet placed close enough to the wash basin 
will permit anal cleaning with water after toilet 
use. Placed alongside the tub, the toilet seat 
may be used as a bench for transfer to the tub 
and for drying after the bath. Strong, well- 
secured grab bars, tailored to the needs of the 
wheelchair person, may be advisable. 

Basin. The wash basin should be wall-hung, 
without a pedestal or corner legs, unless the 
legs are far enough apart and the underside of 
the basin high enough to permit a wheelchair 
underneath. An excellent solution is a counter- 
top vanity into which the basin has been 
recessed. Proper knee space beneath should be 
tailored to the individual. 

Mirror. A large mirror, installed over the basin 
low enough for comfortable use at wheelchair 
level, is important for ease in grooming. 

Controls. Equip the wash basin, shower, and 
bathtub with easily handled water controls. The 
wash-basin faucet, for example, might be the 
one-lever type, with which temperature is set 
by movement from side to side, volume by up 
or down. This permits setting the desired tem- 
perature before the volume is turned on. 





grab bar and reachable water controls, to facilitate 
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Safety. Both shower head and bathtub faucet 
must be equipped with a protective tempera- 
ture-sensitive device that prevents excessively 
hot water from reaching the bather. 

Protect exposed hot water and steam pipes 
in the bathroom with asbestos or other insula- 
tion. Contact with heat by body areas that are 
without sensation can do serious damage. 
Even when they feel it, handicapped people 
may not be able to recoil quickly from a hot 
surface. 

Never install electric outlets or switches 
where they could be reached by a person in the 
bathtub or shower. 

Other conveniences. Cabinet space should 
be adequate, within reach, and well planned, 
taking into account how often and when the 
stored items are used. For example, one cabi- 
net should be reachable from a seated posi- 
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SINGLE TOILET ROOM WITH SHOWER 


tion on the toilet. Also, a hook on the wall 
between the wash basin and toilet may make 
possible the unaided use of enema equip- 
ment. 

Another convenience is an auxiliary heating 
device, installed in the wall or ceiling and con- 
trollable by a switch at the room entrance. 

For someone who requires assistance in 
using the bathroom facilities, space must be 
provided for the attendant to maneuver. It 
should not be necessary to remove the 
wheelchair from the room to enable the atten- 
dant to assist with an enema, use a bathtub 
transfer lift, or give other services. 

Finally, avoid clutter in the bathroom. Keep 
aids and equipment for both the wheelchair 
person and others to a necessary minimum. 
Also hold down the materials customarily 
stored in the bathroom. Make the room an 
attractive place as well as a convenient one. 

1. Doors should have a 32-in clear opening 
and swing out or slide. 

2. 6 ft 0 in required between walls except at 
end of tub wall. 
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rovided, a wall-hung Ja, OOF sp Ce j 
p Bale UNG lavatory muse b 8 ney 
4, Wall adjacent to toilets and a © Use 
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Showers for the handicapped shoy 

1. Nonslip floor. 

2. Seat 19 in above floor and Dlaced 5 
controls and grab bar. 

3. Grab rail opposite seat and aroun 
wall. 

4, Single-lever water controls, 

5. Flexible hose with hand-held shower head 

6. Soap tray no more than 40 in above floor, 

Cabinets should have minimum toe space § 
in in depth and 8% in in height. 
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3. Lavatories must be mounted with bottom 
of apron 30 in minimum above floor and rim 34 
in maximum above floor. 

4. Maximum water temperature must not 
exceed 120°, or exposed hot-water lines and 
drains must be fully insulated. 

5. Mirrors and shelves should not be more 
than 40 in above the floor. 

6. Towel racks and dispensers should not be 
more than 40 in above floor. 
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SMALLEST POSSIBLE TOILET 
ROOM WITH 5-0°x5*+O" CLEAR 
FLOOR SPACE.. PART OF CLEAR 
FLOOR SPACE MAY BE UNDER 
TOILET IF TOILET HAS A 
DEEPLY RECESSED BASE TO 
PROVIDE CLEARANCE AS 
INDICATED ON PAGE 43. 


FOR SIDE TRANSFER TOILETS 

A 3-O"GRAB BAR 1S ACCEPT- 
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EXTEND 1-6" BEYOND THE 
FRONT EDGE OF w.C. 
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STAINLESS 


STEEL OR CHROME KANDRAIL, 
2" IN DIAMETER, SHOULD BE 
MOUNTED 2-0" ABOVE BOTTOM 
OF TUB ¢ ALONG ONE SIDE @ 
ONE END OF TUB. SLIDING 
GLASS SHOWER DOORS ON 

TUB SHOULD BE AVOIDED. 
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WATER CLOSET MAY EXTEND 
OVER 5:0" 5:0" CLEAR FLOOR 
SPACE IF IT HAS DEEPLY 
RECESSED BASE TO PROVIDE 
CLEARANCE 


Fig. 6 
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SMALLER GRAB BARS |" IN 
OUTSIDE DIAMETER MAY BE 
ACCEPTABLE IN UNITS 
DESIGNED FOR THE ELDERLY. 
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GRAB BARS GC TOILET 
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Fig. 8 Shower seal. 
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Fig. 9 “Roll-in” shower. 
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BATHROOM FOR WHEELCHAIR USER 


The outswinging bathroom door has a flush 
threshold. 

Space is provided for both frontal and lateral 
transfer from wheelchair to water closet. 

At least’6 in is left between lavatory and toilet 
to accommodate a toilet chair or toilet-mounted 
side grab bars as per tenant preference. 

Standard-height toilet seat (1 ft 3 in) permits 
use of toilet chair (1 ft 5 in). 

Lavatory with 4-in-deep undercoated bowl 
and lever-type faucet, drain at side or reat, any 
exposed hot-water piping to be well insulated, 
and front edge capable of withstanding 250-Ib 
load, mounting height 2 ft 10 in. 

Tilting mirror over lavatory. 

Recessed medicine cabinet with 
shelves is located near the lavatory, 0 
height, 5 ft to top shelf. 

All grab bars are 1% in outside diame 
14-in clearance at wall. bars 

Shower with vertical and horizontal grab be ; 
mounted 3 ft above floor, recessed $04P in 
and water regulator mounted at 3 ft 6 ee 
lator accessible from inside an 
shower, folding seat, no curb, floor slope 
drain. 
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n housing for the elderly and handicapped, 


ite suitable for wheelchair users often can an aa 


jaced advantageously on the ground floor. so 
ao 1 ston 


For details of the kitchen shown in Fig. 1, see 
diam for 
wheelchair ¥ 
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Fig.1 Zero-bedroom living unit for wheelchair unit. 






Omission of an easy chair is acceptable to 
give more space for occupant’s wheelchair. 

For details of this bathroom, see Fig. 10 on 
p. 908. 
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0-2 Zero-bedroom living unit for wheelchair user. 
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Design Features of the Zero- 

Bedroom Living Unit 

Storage cabinet with adjustable shelves, 18 in 
deep plus 6-in-deep shelves on door, 30 in 
wide, 48 in to top shelf. 

Work counter, 34 in high—usable by person 
standing or in wheelchair, 29-in-high knee 
space to clear wheelchair arms. 

Sink with 4-in-deep undercoated bowl and 
single-lever faucet, drain at side or rear. Any 
exposed hot-water piping to be well insulated. 

Eight-inch-deep wall shelf mounted 12 in 
above work counter. 

Standard range with controls at front. 

Standard refrigerator. 

Outsized cabinet door and drawer pulls. 

Not shown are lap or chop boards which 
rest on a person's lap or on the arms of a 
wheelchair. If two boards are available, one 
should have an 8-in-diameter cutout to receive 
a mixing bowl. For a plan of the kitchen see 
Fig. 3. 
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Fig. 5 Floor-mounted water closet. 
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Floor-mounted or wall-hung water closets 
should generally have a seat height of 1 ft 8 in. 
For some individuals, slight adjustments in 
height may be required to facilitate transfer to 
or from the wheelchair. 

A horizontal grab bar at a height of 2 ft 9 in 
should be provided adjacent to the water closet 
to aid the individual to transfer to or from a 
wheelchair. If an individual prefers the “front 
transfer,” grab bars should be provided on both 
sides. 

Grab bars should be 1% in in diameter, and 
anchorage must be adequate to support the 
individual's weight. Typical grab bar locations 
are illustrated; however, individual needs must 
be considered. As a general rule, horizontal 
grab bars are used for pushing up while vertical 
grab bars are used for pulling up. 


Fig.6 Lavatory. 
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wz 


uld be tilted or lowered to accom- 
dividual in a seated position. The 
f a flat mirror should be no 


Mirrors sho 
modate the In 
pottom edge > 


. than 3 ft 0 in. 
rig iatform or seat at the end of the bathtub 


ids the wheelchair user in transferring to and 

ot the bathtub. This platform should be at 
aie level as the bath rim and be of the 
pla width as the bathtub. The design must 
oovide a clear area beside the platform to posi- 
‘on 3 wheelchair for transfer. Bathtub height 
should ideally be set at 1 ft 8 in. 

Grab bars or 4 suspended hoist or stirrup grip 
attached to the ceiling should be provided to 
aid the transfer. Grab bars along one side of the 
tub provide support during bathing. 

Bathtub controls must be easily accessible 
before and during immersion. Some individu- 
als may prefer side-mounted controls and 
remote-control drain operation. 

The most flexible solution is the bathtub 
and shower combination. This may be used 





Fig. 7 Vanity. 





Fip.9 Combination bathtub/showe’. 


by a person sitting in the bath, seated on the 
platform, or standing in the bath. A hand-held 
shower head should be provided and all con- 
trols must be carefully located to be accessi- 
ble from the platform or the bathtub. 
Thermostatic controls must be provided to 
protect against a sudden change in water tem- 
perature. 

. The minimum size of any wheelchair shower 
is 4 ft 0 in by 4 ft 0 in. The minimum shower 
opening is 3 ft 6 in except where a door is pro- 
vided for a “roll-in” shower. 

Showers should not have curbs or thresholds 
which impede wheelchair access. 

Shower floors (as well as bathroom floors) 
should be of a nonslip material. 

Thermostatic controls must be installed to 
protect the user from sudden changes in water 
temperature. Many people find lever-handle 
temperature controls easiest to operate. All 
controls must be easily accessible to the 
shower occupant. 


Fig. 8 Bathtub. 


Fig. 10 Shower. 
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A bench seat may be incorporated in the 
shower. This seat may be hinged to fold up 
against the wall when not in use. The seat should 
be mounted at a height of approximately 1 ft 8 in. 
Grab bars or a suspended stirrup grip should be 
provided to aid in transfer to the seat. Grab bars 
also provide support during showering. 

Where shower seats are incorporated, they 
should be positioned consistent with the users 
preference for left or right transfer. 

All showers should be equipped with a flexi- 
ble hose and hand-held shower head. The 
hand-held shower head should be stored within 
easy reach of the shower occupant. 

Curtains are normally provided to help con- 
tain water within the shower. Small “wing 
walls” may be incorporated if they do not 
restrict access or impede transfer. Doors are 
sometimes used in roll-in showers and may 


incorporate a rubber sweep strip to prevent the 


escape of water. Show 
the requirements of other interior do 


er doors must meet all 
ors. 
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WALKWAYS AND CORRIDOR 
WIDTHS 





Fig.1a One-way traffic. Fig. 10 . Two-way traffic. 





a 60"min.(64"PREF) +, 
-°. -1.52 m (1.63m.PREF* 





Fip. 1¢ Passing areas. Fig. 1d Recommended minimum widths tor passing. 
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CIRCULATION Re inal lig with footrests will not be able to such turning, the doorway should be at least 30 
t through a doorway: The clear opening d aa. dc oe inee hallway into a 27-in in, preferably 34-in clear opening. 
To g@ oorway, clear opening, without assistance. For 


ithe measured width of the actual door opening 
less the 2 in taken up by the thickness of the 
door itself, standing wide open) must, as a min- 
imum, be 97 in for a head-on approach. 

A livable clear opening could be 30 in, for a 
head-on oF slightly oblique approach. The best 
clear opening is 34 in (that is, a 36-in actual 
door opening). The 2 in taken up by the thick- 
ness of the door can be retrieved, of course, by 
removing the door. 

s Remove doorsills for a smoother passage. 
This is essential if oblique entry is necessary, 
especially for homemaker with weak arms 
and hands. Eight-inch casters make nonremov- 
able sills easier to cross than do 5-in wheelchair 


casters. . | | 
s Common door widths in an apartment ginaine ineate-dt . 
house are apartment entrance, 36 in; room | iA¢ 
PTW | . 
ras. | 





® 
s 


doors, 32 in; bathroom, 22 to 27 in (all actual SEAT ¢ 
door openings). 6° 

s Two-way swinging doors give less trouble 
to users who cannot easily pull a door toward 
them. Very light swing action hinges or “grav- 
ity” hinges (which push a door closed by its oiast. 29° 
own weight) are best. Caution: A two-way door 
must have a window at wheelchair height to 
make visible traffic coming from the other 
direction. 

To get through a hallway: A 36-in-wide hall- 
way allows a wheelchair to move forward or to 
back up, but not to make a complete reverse- 
direction turn. Four feet (48 in) alfows such a 
turn, with some back-and-forth maneuvering. 
For an easy continuous-movement reverse- 


direction turn, 4 ft 6 in is needed. _______.},__ siete ae a 
Four and a half feet also allows easy oblique | ~ gle 39” uw 22; ~ 263° 

turns into doorways as narrow as 27-in clear 

opening. Fig. 2 













36° WIDE 


36” WIDE 
HALLWAY 


HALLWAY 





A smalier chair can make the turn 
in @ 36-inch hallway. One that’s No! Without extra help, @ wheel- 
extra wide or long cannot make it. chair cannot turn into @ 27-inch 


doorway from & 36-inch-wide hail. 
A L 


Yes! Widen the doorway to 36 
inches and the chair can make it. 
Removing the doorsill helps, too. 





ae 48 WIDE 
/ HALLWAY 








27° 


POOR NARROWS OPENING > 2” ~ | DOORWAY 
nh, made ; ; 
When the door stands wide open A rignt-engle hee ‘all: makes Best of all: a 48-inch hall and 36- 
®t right angle to the opening, it oomre nes also negotiable shes Aoorway. Without a sill, it is 
reduces it by sbout two inches. @ 27-inch toorwey ea! for weak arms, poor balance 
Fig. 3 Fig. 4 
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ENTRANCE APPROACHES 
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1 inchnise for every 12 inches of length. 





Fig. 9 
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Level landing platforms are needed for sharp change of 
direction and at approach to door 
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Guardrail should be installed 


on ramp where there is a “SS 
steep drop-off. ~¥ 






Fig. 8 


For safety and comfort, ramp slope should not exceed 


CURBS AND RAMPS 
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common surface 


x1 in 12 max. slope 





Special Types of Housing 


HANDICAPPED HOUSING—CORRIDORS AND RAMPS 








| tee 


-— marked 
, Crossing 
eagerageets | 
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crossing | 


Diagonal or corner-type curb ramps having 
returned curbs or well-defined edges should 
have such edges parallel to the direction of 
pedestrian flow. Diagonal or corner-type curb 
ramps having flared sides should have at least 
a 2-ft 0-in (610-mm)-long segment of straight 
curb located on each side of the curb ramp and 

ithi rked crossings. 
ae discharge (bottom) should be to 
a 4-ft O-in (1220-mm) minimum deep clear 
space. If the marked crossings are provided, 








crossing | 


locate bottom discharge 
marked crossings. 

Locate curb ramps to prevent blockage of dis- 
charge areas by parked vehicles. 

Cut any islands through flush with street sur- 


entirely within 


_ faces or ramp each side to permit crossing. Pro- 


vide 4-ft 0-in (1220-mm)-long rest area. 


Slopes and rise Provide the least practical 
slope for any ramp or curb ramp subject to the 
following maximums: 

New construction requirements: 

1. Maximum running slope should not 
exceed 1:12 (8.3 percent). 

2. Maximum rise for any run should not 
exceed 2 ft 6 in (760 mm). 

Curb ramps should comply with the follow- 
ing requirements: 

1. Provide flared sides if a circulation path 
crosses any part of the ramp or curb ramp not 
protected by handrails or guardrails; flared 
slope should not exceed 1:10 where a 4-ft 0-in 
(1220-mm) landing is provided at the top of the 
curb ramp. If less than 4 ft 0 in (1220 mm) is pro- 
vided, the flared slope should not exceed 1:12. 
Where pedestrians will not normally walk 
across 4 ramp, returned curbs may be used. 

2. Locate built-up curb ramps so that they do 
not project into vehicular traffic. 

Maximum slopes of adjoining gutters, road 
surface immediately adjacent to the curb ramp, 
or accessible routes should not exceed 1:20. 

Existing construction requirements: 
sencordn, opened teen eae ei 

. Slopes and rises listed may be used. 


Width Ramps and curb ramps should have a 
minimum clear width of 3 ft 0 in (915 mm) 
exclusive of edge Protection or flared sides. 
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TABLE 1 Maximum Rise and Projection, New 








Construction 
Maximum Maximum 
rise projection 
Slope in mm ft m 
1:12 to <1:16 30 760 30 9 
1:16 to <1:20 30 760 40 12 


ess 


TABLE 2 Maximum Rise and Projection, Alterations 


to Existing Construction 
Maximum Maximum 
rise Projection 
Slope in mm ft m 
1:10 to 1:8 3 75 2 0.6 
1:12 to 1:10 6 150 5 1.5 
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Extended Ramp 
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space REQUIREMENTS FOR RAMPS 


gTRAIGHT RUN SWITCH BACK 
uae a Ge RAMP L-SHAPE 





3’ level space when 
X or Y exceeds 30’ long 







3’ level space when 
slope exceeds 30’ 


Note: Tables assume fiat sites and 1 in 12 Wherever possible the length of the slope of Whenever either X or Y exceeds 30° add 3’ 


slopes. ramps should be evenly divided. for rest area. 


Sites which slope may. require longer or 
shorter ramps depending on direction of 
ramp and slope of site. Ramps should be 
oriented to minimize their length. 


L = total length of ramp 
R= rise 
X and Y = length of the slope 


Fig. 13 


32'' MIN. CLEAR 


32" MIN. CLEAR 





DOUBLE DOOR | 


SINGLE DOOR ! 


32'' MIN. CLEAR 


32" MIN. CLEAR 


vanaeome 4 0 Man. 






Beveled at 1:2 





DOOR THRESHOLD 






1/2" MAX, 


2% MAX. SLOPE ong 
A DISTANCE OF 5 
E]THER SIDE OF 


2% MAX. SLOPE FOR 
A DISTANCE OF 5' 
EITHER SIDE OF DOOR. 


42" Min. 
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~ 
wz 


alll - OULBLE DOOR ? 
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Fig. 1 Garage or carport. 





Parking spaces for handicapped persons 
must be 12’-6” wide to allow opening of doors 
fully for loading and unloading wheelchairs, 


and must have above ground sign 






nating the space for the handicapped only. 


Fig. 2 
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MINIMUM LENGTH 


[x] desig- 


Parking spaces should have 3 


width of 13 ft 6 in. 


MINIM 


Garages or carports Must al] 


. a4 Ow 
with a minimum width of 5 ft 0 in Clear ates 
one side of the car. To accomm ey 
a single-car garage should have a 


leagy 


Odate this are, 


width of 14 ft 6 in. A Passageway 4 fs 5 mum 
should be provided in front of OF be 'N Widg 


hing 


automobile. A garage or Carport shoy the 


fore have a minimum length of 24 ft; 


Width of Parking Spaces 


d thers. 
n. 


A parking space for People who 
wheelchairs and walking aids Should be at | ee 
Cast 


13 ft (3.9 m) wide. If two adjacent Space 


S are to 


be designated for the handicapped, then th 
total width of both spaces together oud ic 
21 ft (6.4 m) if a 5-ft (1.52-m) wide access ae 
separates its two spaces. : 





standard 


i ol 


s\n. 


. ie 
[I 





clear 


Parallel parking may also be used, provided 
at least 4'-0" clear space to side is available 
at same level as the parking space. Some 
Such spaces should be on the driver's sidé 
and some on the passenger side. 


Fig. 3 
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Fig. 6 45° parking 
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Fig.7 Parking spaces for use by the handicapped. 
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Fig. 8 Parallel parking for handicapped. 


Where parallel parking spaces for the handi- 
capped are provided, they must be placed adja- 
cent to a walk system with @ hard surface that is 
accessible from the space. The parking space 
including the access aisle must be at least 12 ft 
(3.6 m) wide. . 


Accessible parking spaces Provide accessible 
parking spaces that: 

1. Are at least 8 ft 0 in (2440 mm) wide. 

2. Have an adjacent access aisle at least 5 ft 0 
in (1525 mm) wide. 

Exception: If accessible parking spaces for 
vans designed for handicapped per sons — 
are provided, each should have an adjacent 
access aisle at least 8 ft 0 in (2440 mm) wide. 


Passenger loading zones Provide accessible 


passenger loading zones that: 
1. Have an access aisle at least 5 ft O in (1525 


mm) wide by 20 ft 0 in (6 m) long adjacent. par- 
allel, and level with the vehicle standing space: 

2. Have vehicle standing spaces and wae 
aisles with surface slopes not exceeding |: 
(% in/ft) in all directions. 


Vertical clearance Provide minimum vertical 
clearances of 9 ft 6 in at accessible passenger 
loading zones and along vehicle access routes 
to such areas from site entrances. Minimum 
vertical clearances of 9 ft 6 in (3.45 m) at acces- 
sible van parking spaces should be provided. 


TABLE 1 


Total parking Required minimum number 
in lot of accessible spaces 


1-25 
26-50 
51-75 
76-100 

101-150 
151-200 
201-300 
301-400 
401-500 


501-1000 2% of total 
Over 1000 20 plus 1 for each 100 over 
1 


000 
LO 


o@mr~r owner WHR 
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Fig. 9 
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CRITERIA FOR LOCATING HOUSING 
FOR THE ELDERLY 


Neighborhood Requirements 


Housing for the elderly should be in a neigh- 
borhood which provides the opportunity for 
independence in an atmosphere of comfort and 
security. The elderly are reluctant to go out 
when living in or near unsafe neighborhoods 
because of their fear of being assaulted and 
robbed while shopping, waiting for buses, or 
even walking for pleasure. Because of their rel- 
ative helplessness, the elderly are easy prey for 
thieves, and their physical as well as monetary 
losses are relatively very great as the result of 
such encounters. 

Housing for the elderly should be in areas 
suitable for residential use. While this principle 
may seem quite simple, it is not unusual for 
projects for the aged to be proposed for those 
leftover pieces of land which have no obvious 
use. In contrast to other residential land uses, 
accessibility to schools and playgrounds is not 
an important factor in the location of housing 
for the elderly. 

The aged should be given the opportunity to 
live where there is activity. The elderly will find 
greater safety on the sidewalks if other mem- 
bers of the community are moving about in the 
course of their own affairs. Moreover, many 
elderly persons feel most happy where they can 
watch or be keenly aware of human activity, 
whether it be shopping or cars passing in a 
busy street. When housing is in residential 
neighborhoods near shopping, churches, and 
parks, elderly people have reported satisfaction 
with the location because, in being surrounded 
by the activities of that community, they can 
feel a part of it. 

The elderly show a decided preference for 
residing in a relatively flat topographical area, 
and housing projects should be located accord- 
ingly. Even the presence of low hills, either on 
the site or near their homes, can be an unrea- 
sonable physical strain and therefore unpopu- 
lar. Climbing of any sort can be greatly disliked 
and dangerous and should be avoided in the 
physical design of the project itself. 


Facility Relationship Requirements 


Because of their physical inabilities and often 
fixed low incomes, the elderly rely upon public 
transportation and their own walking capacity 
to move them about. Very few elderly in hous- 
ing projects own or operate automobiles. When 
making a trip in excess of several blocks, they 
use public transit if convenient. For shorter 
journeys the elderly will generally walk. These 
are circumstances which strongly determine 
the proper distance relationship of service facil- 
ities to the homes of the aged. 

Accessibility to facilities that are used regu- 
larly or are critical when needed is an important 
location determinant. A brief descriptive listing 
of the facilities is presented to describe the kind 
of services required to satisfy the physical and 
psychological needs of the elderly. Of the 
eleven facilities listed, the first six are consid- 
ered as essential to the overall health and con- 
tinued well-being of the elderly. 

1. Supermarket or food retailer. A preference 
has been shown for supermarkets over grocery 
Stores because of lower prices, better-quality 
Products, and broader selection of items. 

2. Public transit stop. This facility is fre- 
quently indispensable to the elderly for attain- 
ing accessibility to some important facilities 
and to other communities. 


3. Place of worship. Although several studies 
have cited this facility as filling the purpose of a 
social center, its fundamental function is to 
serve both as a religious center and as a psy- 
chological support in a time of anxiety concern- 
ing death. 

4. Medical facilities. These facilities include a 
physician’s office, clinic, or hospital. 

5. Drugstore. A source of supplies necessary 
to maintain medical care. 

6. Laundry. The facility is frequently installed 
on the dwelling premises. 

7. Beauty Parlor or Barber Shop. A frequently 
used facility which provides support for individ- 
ual self-esteem. 

8. Social center. The facility acts as a refer- 
ence point and as an aid to communication 
among the elderly in the community. It fre- 
quently provides the elderly with the means for 
reentry into and involvement in society. 

9. Bank. It may provide the elderly with the 
only convenient means for cashing their social 
security checks. 

10. Restaurant. Its use is discouraged by gen- 
eral infirmity, by the high cost of eating out, or 
by special dietary needs. 

11. Department store. Serves primarily as an 
entertainment facility in which shopping for 
pleasure may take place. 

Other facilities, which are apparently of far 
less importance to the living patterns of the 
elderly, include the library, post office, news- 
tobacco store, movie house, bar, and a variety 
store. 

The maximum reasonable djstance to a facil- 
ity, unlike its overall importance, is closely 
related to its frequency of use. A reasonable 
and comfortable walk for the elderly has been 
determined to be two to three blocks for most 
services frequently used and no more than % to 
% mile for most other needs. 

Table 1 sets forth recommended standards 
for the relationship of service facilities to hous- 
ing for the aged. Its content is taken from sev- 
eral sources but very heavily draws upon 
analysis of interviews with the elderly them- 
selves and with the managers of projects in 
which they live. 

Two vitally important facilities, the house of 
worship and the medical facility, should always 
be available but need not be located within the 
critical walking distance if direct and conve- 
nient public transit is available to the elderly 
when going to and returning from them. 


TABLE 1 Facility Location Standards 


Social service facilities are being recognized 
as equal in importance to those which Provide 
basic necessities. To many elderly, adult educa. 
tion, counseling, information and referral Ser- 
vices, monetary assistance, health Services, 
and cultural, recreational, and social activities 
may mean the difference between enjoying life 
and only staying alive. Sometimes limited col- 
lections of such services are provided in hous- 
ing projects for the elderly. 

It is recommended that the relationship to a 
social service center be carefully considered 
when locating elderly housing within a neigh- 
borhood. If an independent center exists or is 
likely to develop, housing should be located as 
close as possible. If a center is to be built within 
the project, thought should be given to its 
expansion beyond the needs of the project and 
to placement of the project such that its facilities 
can serve the elderly of the entire community. 


Parking Requirements 


The location of housing will be affected by the 
availability of adequate land area for both struc- 
tures and necessary parking. Despite the needs 
of visitors and staff, housing for the elderly has 
unusually small parking requirements because 
few elderly residents own and operate automo- 
biles. Accordingly, the following is a set of 
informal standards, based upon limited surveys 
and upon parking provision/usage data for pub- 
lic and private housing for the elderly. 

1. For housing not subject to the following 
exceptions, parking spaces numbering at least 
30 percent of the total number of dwelling units 
should be provided. 

2. Where service by public transportation is 
very poor, parking spaces numbering more than 
30 percent, but less than 50 percent, of the total 
number of dwelling units should be provided. 

3. For housing located in or easily accessible 
to the central city or located in or adjacent to 
regional shopping centers, parking spaces 
numbering at least 15 percent of the total num- 
ber of dwelling units should be provided. 

4. For housing intended for moderate- to 
low-income occupants (other than public hous- 
ing) parking spaces numbering at least 15 per- 
cent of the number of dwelling units should be 
provided. 

5. For public housing for the elderly, parking 
spaces numbering at least 10 percent of the 
total number of dwelling units should be pro- 
vided. 





Critical Optimum 
Facility Importance distance* 7 distance” 
Supermarket or grocery Vital 2 blocks 1 block 
Public transit stop Vital 1 block On site 
House of worship Vital amile 2 blocks 
Medical facilities Vital % mile On ied 
Drugstore Vital 3 blocks 1 bloc 
Laundry Vital 2 blocks Sie 
Beauty parlor or barber shop Useful, but not essential 4 mile 2b “ 
Social center Useful, but not essential 4 mile On s! - 
Bank Useful, but not essential % mile 2 tite 
Restaurant Useful, but not essential 4% mile 2 bloc 
% mile 3 blocks 


Department store 


Useful, but not essential 


*Critical distance refers to the limit of comfortable walking ability by the elderly. 
‘Optimum distance refers to the most desirable for fulfilling the needs of the elderly. 
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TYPICAL UNIT PLANS 


The one-bedroom unit shown in Fig. 5 is a typl- 
cal senior citizen unit modified to meet the stan- 
dards for occupancy by a disabled person. The 
original senior citizen unit is shown in Fig. 6 for 
comparative purposes. 
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Bathroom door is outswinging with flush 
threshold. 

A diagonal grab bar is mounted forward of 
the toilet on the side wall. All grab bars are 1%in 
outside diameter by 2 ft 0 in long and 1% in clear 
of wall. 

The lavatory has lever-type faucets and a front 
edge capable of withstanding a 250-Ib load. 





t omc. 
PLAN 


The medicine cabinet is recessed with un- 
breakable shelves. 

The bathtub has a vertical grab bar near the 
faucets to facilitate vertical entry and another 
running diagonally across the center of the back 
wall to aid in rising and in showering. If a shower 
is provided, a second soap dish might be 
mounted at 4 ft 6 in to obviate some stooping. 


ELEVATION A 


Fig. 7 Edward Steinfeld, Associate Professor, Department of Architecture, SUNY at Buffalo. 





ELEVATION B 





e housing, an emerging concept of 


Cap living for older persons, is 
gssiste 4 to serve the needs of frail, but not ill, 
wale require a supportive environment in 
elder : cope with the demands of daily living. Its 
ae al is to Maintain independence in a resi- 


dential setting and prevent unnecessary or pre- 
mature institutionalization which often results in 
excessive costs to the individual and to society. 

The term “institution has many connota- 
tions, most of them unpleasant. Its definition 
varies from state to state, depending upon spe- 
cific code requirements. It is certainly intended 
that congregate housing not be classified as an 
institution OF provide an institutional environ- 
ment. Nevertheless, it is intended that the spon- 
sors and managers of such housing provide 
more than room and board. In order to foster the 
necessary supportive environment, sponsors 
and managers must assume responsibility for 
the general welfare of residents. In some states 
this may serve to classify the facility technically 
as an institution and may require licensing. 

The architectural program described reflects 
current trends in housing and services for the 
elderly. It has been developed by a number of 
individuals in the field of aging from a wide 
variety of backgrounds. It is intended to provide 
3 framework for financial planning and a pro 
forma operational and development budget. 
The basic principles should apply in any locale, 
but modifications will be needed to account for 
specific local conditions. 

In general, an architectural program has three 
basic components—planning and design direc- 
tives, a space program, and space relationship 
diagrams. A discussion of the first two is pre- 
sented here, but in view of the influence of local 
site requirements, it is inappropriate to develop 
space relationship diagrams here. The planning 
and design directives provide the framework for 
the architect and the sponsor in relating loca- 
tion, form, and design to the physical, social, 
and psychological needs of residents. The space 
program consists of a list of all spaces in the 
building and a tabulation of the percentage of 
the total area attributable to specific spaces. 

The model described here is a facility of 100 
apartments that will house approximately 125 
elderly, both single persons and_ couples. 
Undoubtedly the largest number of occupants 
will be widows. Nearly all residents will have 
some disability that has encouraged them to 
seek out a supportive environment including the 
inability, physically or financially, to men 
Private home, a need for social involvement, dif- 
ficulty in preparing adequate meals, and, In ate 
cases, restricted mobility. A few MY be sare 
capped to the degree that they need the use 0 : 
wheelchair. Five percent of the apartments ar 
designed to accommodate the handicapped: s 

The philosophy of design, operation, an al 
vices is one of selective intervention to haga 
age independence and, at the same time, uh 
Physical and social supports aS needed, a va 
before they are needed. Design details suc pm 
the speed of automatic closing doors. 4P 


en 
ment furnishability, bathroom arin fe 
Out, and the legibility of graphics P pee should 


tant role in fostering independence 
not be underestimated. A 

No recommendation hé ; . 
developing this model as either & Ne ine 
low-rise. This decision can only be — and 
basis of such factors as jocal ee 
experience of the elderly, are ougtl 
and the availability and cost of land. rt of 
site selection criteria are not included re . the 
the architectural program described nor’ 


s been made for 


location of congregate housing is of such 
importance that an initial digression must be 
made to discuss this subject. 


SELECTING A CONGREGATE 
HOUSING SITE 


According to an old adage, the three most 
important factors in the purchase of real estate 
are location, location, and location. This is 
especially true for the older person. As we age, 
our mobility tends to decrease and travel often 
is restricted to the surrounding neighborhood. 
For many elderly, the neighborhood is the life 
support system that provides most of the 
opportunities for recreation and enjoyment. 
Site selection must be contingent on the quality 
and supportiveness of the neighborhood. The 
more supportive it is, the fewer expensive ser- 
vices the sponsor may have to provide on site. 

The general criteria that apply to the location 
of congregate housing are the same as those 
applicable to the location of all housing for the 
elderly. However, in congregate housing, 
emphasis is placed on easy access to neighbor- 
hood services or on making sure that trans- 
portation to them is provided. There are daily 
needs that arise for which no services are avail- 
able, despite the fact that residents can obtain 
meals, housekeeping, and some personal ser- 
vices in the project. Such a minor activity as 
going to the drugstore or shopping center may 
become the most important event of the day, 
offering sights and sounds to talk about later. 
This outing helps break through the isolation 
from life and from others that residents may 
feel due to frailty or impairment. 

The first consideration, then, is to choose a 
site where things happen, where residents can 
take part in life or, at least, observe some activ- 
ity. It is an error—proved false over and over, 
but still persisting in some circles—to assume 
that the proper environment for the elderly isa 
quiet, peaceful setting amid the beauties of 
nature. For some elderly this may be accurate. 
But for most, we have learned that, as persons 
age and take part less frequently in community 
life, their desire to observe activity increases. 
Observing events can substitute, in part, for 
more active participation in them. It thus 
enables residents to feel they are still part of the 

munity. 
Ne aeceed factor in site location is neighbor- 
hood safety. Residents will be even more vul- 
nerable to street crime or the fear of it than 
those in housing for fully independent living. 
Unsafe streets and the fear of assault will surely 
result in limited excursions Into the neighbor- 
hood and probably none at all after the sun 
goes down. 

A third an 

availability of 


d final factor in site location is the 
emergency care resources. This 
not only will relieve the need for costly in-house 
clinical services but also will provide access, 
when needed, to more comprehensive services 
than can possibly be offered in a limited in- 
house health service program. | 

in summary, 4 good location in an active area 
close to service facilities and transportation 
makes it easier tO guarantee that services will be 
available on 4 regular basis at Minimum cost. 


PLANNING AND DESIGN DIRECTIVES 


As stated previously, one of the basic compo- 
nents of an architectural program is a list of 
planning and design directives to relate the 
facility to its resident population. Each directive 
that follows 'S explained further by a brief ratio- 
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nale and by an example of how it can be imple- 
mented in a congregate housing model. 


1. The operational and physical characteris- 
tics of the housing environment should encour- 
age independence. 

Rationale: Self-esteem and well-being are 
closely related to independence. A high 
degree of self-reliance permits residents 
to provide for themselves, rather than be 
provided for, and, in turn, helps reduce 
operating expenses. 

Example: Include a kitchenette in each apart- 
ment to complement the central dining 
service. 

2. The physical design and services should 
maximize the options open to the individual 1n 
daily living. 

Rationale: Aging is a process of attempting to 
avoid closing out life’s options which cre- 
ates stress. By having options, the older 
person is better able to maintain well- 
being and physical and mental health. 
Offering options will attract a diversity of 
residents and foster a variety of interests 
and participation among them. . 

Example: Allow for flexibility in service uti- 
lization as economy of operation permits. 

3. Architectural design, especially in the 
dwelling units, should permit and encourage 
individuals to project their personalities onto 
the spaces by changing them to suit them- 
selves. 

Rationale: Most individuals, if given the means 
and the opportunity when moving into a 
new apartment, will decorate or modify it 
to suit their tastes. This alteration of one’s 
personal space is one of the few options 
possible and should not be denied. 

Example: Permit residents some selection in 
colors and draperies for their apartment. 

4. Management policy, service programs, and 
physical spaces should permit and encourage 
the continuation of previous roles and lifestyles. 

Rationale: Involuntary change in roles or 
lifestyles can cause severe stress. Avoid- 
ing this reduces the institutional ambi- 
ence for both the resident and the 
potential resident. 

Example: Select a site as accessible as possi- 
ble to community activities and services. 

5. The design of physical spaces should 
encourage social interaction among residents, 
between residents and staff, and between resi- 
dents and the community. , 

Rationale: A fundamental prerequisite for 
sound health is social connecteaness. 
Because many persons attracted to age- 
congregate settings have often lost many 
previous social ties and roles, new role 
formations are desirable. 

Example: Locate service, activity, and recre- 
ation spaces in main patterns of pedes- 
trian movement. Relate resident laundry 
rooms to other activities. 

6. The institutional characteristics of building 
design, service programs, and management 
policy should be minimized. 

Rationale; Overinstitutionalization can induce 
premature dependence and reduce the 
motivation of relatively competent older 
we io ee 
dents who ae ee 
we MG ca eS 
age and com maintain a balanced 

petence dis 
the resident Population. 

a Keep Operational rules and regula- 

NS governing daily living and the use of 


tribution among 
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services and spaces to a minimum. Mini- 
mize fluorescent lighting. 

7. The architectural features and the manage- 
ment of the project should permit the resident a 
reasonable degree of security. 

Rationale: Older people are very concerned 
with their personal security, and this will 
greatly affect their behavior and degree of 
involvement. The elderly have been sin- 
gled out as prime targets in many areas for 
attack, robbery, and fraudulent practices. 

Example: Locate emergency call system out- 
lets in the bedroom and bathroom of each 
dwelling unit with a 24-hour contact point. 

8. The congregate housing facility should 
include outreach programs and services, serv- 
ing the community at large as well as residents 
of the project. 

Rationale: \Interaction between the commu- 
nity and residents will be enhanced by 
this practice. The “island approach” of 
serving “one’s own” is no longer an eco- 
nomical or socially viable concept. 

Example: On-site kitchen facilities can pre- 
pare meals for sale and delivery to neigh- 
borhood elderly. 

9. The management should provide informa- 
tion and referral services that will make a con- 
tinuum of social and health services readily 
available to residents. 

Rationale: Information and referral service 
has been shown to be one of the most 
critical needs of older persons. Relocation 
to secure an increased level of service is 
often unnecessary, expensive, and may 
cause severe stress. 

Example: Form associations or affiliations 
with local information and referral agen- 
cies. Provide on-site space for use by vis- 
iting service providers. 

10. The building design and service programs 
should be planned to accommodate changes in 
the resident population. 

Rationale: The service needs of residents will 
change as they age and gradually become 
more infirm and dependent. The neighbor- 
hood can change and influence the utiliza- 
tion of a building’s spaces and services. 

Example: Plan and design all public areas as 
well as 5 percent of the apartments in 
accord with general standards of design 
for handicapped persons. 

11. Meal services should be provided within 
the housing project but should be voluntary to 
the extent possible, within the requirements of 
economic operation. 

Rationale: Requiring a resident to take and 
pay for (in effect, involuntarily) three stan- 
dard meals a day will overinstitutionalize 
the setting. Only the very dependent will 
sacrifice the freedom to prepare their own 
food at least occasionally. Eating is a 
social event, and the opportunity to pre- 
pare one’s food facilitates small group 
gatherings, reciprocal dinner invitations, 
and similar socially beneficial activities. 

Example: An extended brunch can be 
scheduled instead of breakfast and 
lunch. Require that only a minimum 
number of meals be included in the 
basic rent structure. 

12. The design, layout, and architectural 
details of furnishings and equipment, particu- 
larly in the dwelling unit, should be planned to 
reduce hazards and induce a feeling of compe- 
tence on behalf of residents. 

Rationale: Self-esteem and well-being are 
very closely related to environmental 
competence. Individual self-maintenance 
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is enhanced by needed prosthetic devices 
and appropriate design. 

Example: Items such as storage and shelves, 
closets, cabinets, ovens, and refrigerators 
should be designed and located to maxi- 
mize their accessibility. 

13. The physical surroundings’ should 
enhance the residents’ orientation and increase 
their ability to negotiate their environment. 

Rationale: Environmental competence and 
satisfaction are closely related. If people 
become easily confused by the settings 
around them, they will likely avoid those 
areas, reducing the utilization and enjoy- 
ment of the total facility. 

Example: Provide visual cues through the use 
of colors, decorative planting, and other 
coding mechanisms to differentiate one 
floor from another in a high-rise. 

14. Activity spaces of all types, i.e., recre- 
ation, lounge, and lobby, should have individ- 
ual identifies but he conceived and interrelated 
as a series of interacting spaces. 

Rationale: Spaces having an identity assist 
the individual in determining how to 
behave or what role to play and make par- 
ticipation less stressful. Certain interrela- 
tionships greatly increase utilization; as 
distance between activities increases, uti- 
lization often declines. 

Example: A lounge adjoining the dining room. 

15. The design of outdoor spaces should be 
given as much consideration as indoor spaces. 

Rationale: Many older people are outdoor- 
oriented, and are quite mobile. They 
should be encouraged to remain so for as 
long as possible. The use of outdoor 
spaces can considerably expand the 
opportunities for varied activities, recre- 
ation, and social interaction, and thus con- 
tribute to the maintenance of sound health. 

Example: Partial shelter, outdoor lighting, 
sun shading, and heating can be used to 
increase utilization for longer periods dur- 
ing the day and night as well as during 
seasonal! changes. 

16. Special consideration should be given to 
the design of heating, ventilation, and air-con- 
ditioning systems for the entire complex, espe- 
cially in the dwelling units. 

Rationale: Older people are more sensitive 
than younger people to fluctuations in 
temperature and drafts. Elderly residents 
spend a substantial portion of each day in 
their apartments. 

Example: Provide each apartment with an indi- 
vidually controlled air-conditioning unit. 


THE SPACE PROGRAM: SPECIAL 
CONSIDERATION 


Another basic component of an architectural 
program is the space program which lists all 
spaces in the building and accounts for the per- 
centage of the total area attributable to specific 
spaces. Table 1 shows special considerations 
for each department listed in the space pro- 
gram prepared for the congregate housing 
model discussed here. 


Residential Facilities 


it is recognized that an elderly resident, like 
nearly everyone else, prefers to select from vari- 
ous types of units. But in view of economic con- 
siderations, it is felt that there would be basic 
economy and ciarity in limiting this particular 
model to one-bedroom units. Efficiencies are, in 
general, not preferred by older people and do 


not provide flexibility for use by two Persons 
Two-bedroom units, though desirable in some 
cases, are nearly always those in least demand 
(this naturally depends upon the income range 
of the persons being served) and therefore have 
also been omitted. Five percent of the one-bed- 
room units have been programed for handj- 
capped persons and should have design 
features required to accommodate a wheelchair 


Administration and Service Areas 


The secretary’s office and waiting area are the 
focal point for general information and serve a 
variety of functions such as rent collection and 
bookkeeping. 

The multiuse office is intended for such pur- 
poses as counseling and, in particular, as a 
space where service personnel from the com- 
munity (e.g., social service counselors) can 
meet with residents. 

The health maintenance counseling room 
does not imply that there are in-house medical 
staff. This is an area where a visiting physician, 
nurse, or counselor can schedule meetings with 
residents on certain days during the week. 

The duplication and work room is intended 
for use by both staff and residents. It is an area 
in which, for example, a photocopy machine 
could be located for use in making copies of an 
in-house newsletter. 


Dietary Spaces 


The proposed food service for this model 
serves two meals a day: a buffet breakfast or 
brunch from 8 to 11 a.m. and dinner at approx- 
imately 6 p.m. An area should be set aside for 
residents to obtain snacks at any time during 
the day or early evening. 


In addition to general maintenance and clean- 
ing of public spaces, the housekeeping depart- 
ment is programmed to clean residents’ rooms 
once a week. 


Maintenance and Engineering 


The boiler and mechanical room areas must, by 
the very nature of the model, be quite arbitrary. 
They will very considerably depending upon 
the region, climate, system, and type of build- 
ing construction. 


Common Use Facilities 


The activity rooms should be developed in such 
a way that particular types of activities can be 
screened off from others to give identity to 4 
specific activity and to provide some visual and 
sound isolation. It would be well to have these 
different areas open off one main open-access 
corridor. 

The waiting and lounge area should defi- 
nitely adjoin the dining room so that persons 
arriving early for a meal can become involved 
with others who are waiting for the meal to 
start. It should be a comfortable area for them 
to sit after the meal as well. 


Parking 


Parking needs and code requirements will sig 
greatly from city to city and have been the a 
ject of much debate in the field of housing f° 
the elderly. A final determinant of the number 
of spaces required for parking must therefore 
be arbitrary in a model program. Nevertheless, 
five parking spaces should be sized to accom 
modate handicapped drivers and should be 
conveniently located. 





TABLE 1 Space Program—tist of Spaces 


Department and space 


residential facilities 
One-bedroom apartments, 600 ft? 


One-bedroom apartments (for 
handicapped). 750 ft? 
Managers apartment 


Total residential facilities 


Administration and service areas 


Manager's Office 

Business Office, secretary and waiting 
Multiuse office 

Health maintenance counseling 
Duplication and work room 


Total administration and service 


Dietary 
Kitchen including storage and office 


Total dietary 


Housekeeping 
Housekeeping office 
Housekeeping storage 
Janitor’s closets 20 ft? 


Total housekeeping 


Maintenance and engineering 

Boiler and mechanical room to include 
Transformer room 
Flectric equipment room 
Elevator equipment room 

Repair shop 

Receiving and loading 

General storage 

Trash and compactor room 


Total maintenance and engineering 


Staff facilities 
Men’s toilet and locker 
Women’s toilet and locker 
Employees’ lounge 


Total staff facilities 


Common use facilities 
Activity rooms, 400 ft’ 
Kitchenette adjoining activity rooms 
Storage and sound equipment (adjoining 
activity rooms) 
Resident dining room—seat 120 
Waiting, lounge, and lobby area 
Craft room 
Coat room 
Women’s toilet and powder room 
Men's toilet 

Mail room 

Men only room 

Reception 

Laundry rooms for residents, 100 ft? 

Public telephone, 10 ft’ 


Total common use facilities 


Total net areas 
Partitions and circulation 


Number ft? 


% total ft? ft?/unit 





95 57,000 


5 3,750 
1 900 


61 ,650 65.7 616.5 
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200 
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Additional Spaces 


The following spaces not listed in the space 
program presented here should be considered 
for inclusion in a congregate housing project if 
the budget permits and if the size or scope of 
the project is expanded: 

Assistant administrator's office 

Conference room 

Social service counseling area 

Garage 

Snack bar 

Game room 

Library 

Classroom 

Balconies and patios 

Concession and gift shop 

Staff toilet in administration area 

Barber shop 

Beauty shop 

Workshop 

Chapel 

Activity director's office 

Greenhouse 

Fixed-seat auditorium 


CORE SUPPORTIVE SERVICES 


Congregate housing for the elderly should be 
more than bricks and mortar. The housing 
sponsor must enhance the quality of life for 
residents as well as add to their years of inde- 
pendence by ensuring the availability of spe- 
cial and essential supportive services: a food 
service, housekeeping, transportation/escort 
services, personal counseling, and social and 
recreational services. These core services are 
directed toward a level of intervention appro- 
priate for residents typically found in congre- 
gate housing settings. They should be viewed 
as enabling devices which compensate for 
activities and functions that individuals may 
not be able to perform independently. Such 
services are directed toward maintaining indi- 
viduals in their place of residence, stimulating 
their capacity for social interaction and com- 
munication, strengthening their community 
ties, and ensuring access to previously inac- 
cessible resources. These services should be 
incorporated into any congregate housing 
project and should be provided on-site by the 
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sponsor with qualified staff. The design of the 
facility should allow adequate space for on-site 
service delivery. 

Whenever possible, the delivery of services 
should be arranged in conjunction with avail- 
able community resources. The formation of 
working relationships with agencies, such as 
health and welfare councils, health care pro- 
grams, and area agencies on aging, should be 
encouraged. Coordination activities might in- 
clude joint planning, information sharing, and 
agreements for joint funding and Operation of 
programs and for reimbursements (third party 
payments) for services. 

Although the supportive services which are 
essential to congregate housing are intended to 
assist the resident population, they should be 
extended to elderly persons in the community 
whenever possible. In so doing, costs to resi- 
dents of the project can be reduced and broader 
community support for the facility will be gen- 
erated. Similarly, on-site supportive services 
should be developed in such a Way as to com- 
plement community resources rather than 
duplicate or overlap with them. 

Determination of which approach to follow 
(€.g., coordination with existing services, devel- 
opment of core services from scratch, or con- 
tracting for them from other agencies) depends 
upon a number of factors, chief among them 
being the availability of services, access to 
these resources, and the financial Capacities of 
the sponsor, the resident, and the community. 
Of particular importance is the availability of 
third party reimbursement payments for social 
and health maintenance services. In essence, 
the decision regarding which approach to take 
in providing core services can only be made on 
a case-by-case basis after careful examination 
of resident needs, the facility, and the commu- 
nity and its service delivery system. That is, the 
modalities for delivering core services in con- 
gregate housing will vary, depending upon the 
specific situation. 

The following are brief descriptions of the 
core services. There are other supportive ser- 
vices, e.g., health and welfare counseling, and 

information and referral, that will undoubtedly 
be utilized also as the occasion dictates. 


Food Service 


The food service offers nutritionally balanced 
meals, at reasonable costs, in a central dining 
room. This is a major necessity because resi- 
dents, especially single persons, may not 
always desire to cook for themselves, because 
some may have difficulty with meal preparation 
due to the infirmities of advancing age, and 
because the service provides opportunities for 
social interaction. 

Although there are a variety of approaches 
for food service delivery, the model proposed 
here requires that each resident purchase a 
minimum amount which can be flexibly used 


according to his or her preference for different 
meals. 


Housekeeping Service 


This service, delivered to residents in their own 
units, includes assistance with housecleaning, 
window cleaning, washing, and ironing. These 
services are not included in the basic fee struc- 
ture but should be available (on a fee basis) to 
residents who require temporary assistance 
because of illness, injury, or some other cause. 

Although housekeeping services do not 
encompass home health care (i.e., assistance 
with bathing, dressing, and medications for 
those who may be ill or find it difficult to leave 
home to reach local services), arrangements for 
this assistance can be made by the service staff 
of the housing sponsor with a local visiting 
nurse program or a home health services 
agency. . 


Transportation/Personal Escort 
Services 


Transportation and/or personal escort services 
should be provided by the sponsor for resi- 
dents who require help with access to needed 
services, that is, when residents are unable to 
provide such transportation, when it is 
extremely inconvenient for them to do so, or 
when their mobility is impaired. 

Some residents will require escort services in 
addition to transportation. The sponsor should 
furnish this service or contract with an agency 


to provide it. Escort service refers to an activity 
which is designed to assist those who are phys- 
ically handicapped and require some Personal 
assistance and special modes of transportation 
(e.g., barrier-free). This type of service entail, 
more than the provision of transportation: it js 
equally a companion service. 


Personal Counseling and Emotional 
Support Services 


Older people often need personal contacts ang 
emotional support services because they are 
separated from families or are widowed. These 
services, unless developed and provided on an 
organized basis, will be of little if any value. 
Therefore, the sponsor should arrange to make 
them available for delivery by trained person- 
nel with experience and understanding of 
elderly needs and problems. 

A number of programs can be orchestrated to 
provide emotionally supportive services. For 
example, friendly visitors can be organized to 
make regular visits to each resident. This social 
interaction is often mutually rewarding to both 
the older person and the volunteer. Another 
programmatic example is the “buddy system” 
whereby residents are organized to look after 
one another on a daily basis. Any irregularities 
(e.g., illness, no response, etc.) are reported 
immediately. These activities are relatively sim- 
ple to organize; however, they must be carefully 
developed in order to sustain their effective- 
ness over time. 


Social and Recreational Services 


Social and recreational programs should be 
organized by trained personnel. Such programs 
are intended to keep residents involved in the 
activities they enjoy. Among those often 
offered in congregate housing are lending 
libraries, cards, crafts, discussion groups, field 
trips, clubs, and the like. These are intended to 
Stimulate social interaction through personal 
contacts in a supportive atmosphere. While the 
Sponsor should provide full- or part-time staff 
to assist with program development and imple- 
mentation, residents should be involved not 
only as participants but also as initiators, 
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SPACE REQUIREMENTS iiss ais these factors will have to be balanced 
considering accommodation for single i ingly. 
In S the upper range of room functions does 


ate people, an initial breakdown of an indi- 
i ements will be necessary. The 


vidual S requir , 
ounger more mobile single person may be in 
y ae 


not include an individual bathroom (or shower 
vel with a toilet, these will rely on shared use 
less need Of 2 permanent home, often treating - a elsewhere in the dwelling. The 
furnished accommodation as a base rather than Paice ce washing and cooking 
home which for many single people still exists need for shared facili +eghelasasidd the less the 
on weekends back at the parental home. Having mental bath sciiities except for the funds- 
st least one room used primarily as a bedroom aerials 

gs their own domain, sharing facilities, 
kitchens. bathrooms, living space, can prove 
important both as 4 social and as a financial 
alternative to self-contained accommodation. 
However, the latter type of provision may better 
suit older, more settled single people, perhaps 
in their thirties, as a permanent home. 


NO. OF PERSONS/AREA (HABITABLE ROOMS) One 
(Housing Acts, Overcrowding) Room 
k person - 4. 65m, (se fe) a ee 
S person - Ssaz cers) LIMING 

1g «= 8, 36m, (90Ft } 
2 : -10.22m” (110fc ) 


Single Self-Contained 

Accommodation 

This concept is easily understood, implying an 
independent dwelling for one person contain- 
ing exclusive facilities for normal daily life, i-e., 
a kitchen, bathroom, or toilet, living area, sleep- 

ing area, and storage space. it can be a small 

detached house or bungalow, or more usually €—SERVICED APPLIANCES—> 





forms a part of a complex of similar units. 
Shared Accommodation 7 
This term can cover a multitude of tenure pat- 1-600 
terns, from shared dormitory bedrooms with ; ' 
Le- ee e - = - a 


adjacent communal washing facilities, to small 225 


groups of single people sharing existing hous- 
ing. For the latter each member of a group will 
have a bedroom but will share domestic cook- \A dr 


ing, living, and sanitary facilities. whee 
An individual “private” room for each person | 7 | 
for use primarily as a bedroom should be con- ' 14-200 
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CABIN BEDROOM CB 
BEDROOM B 
STUDY /BEDROOM SB 
STUDY / BEDROOM 
(SERVICED) SB(S) 
LIVING/STUDY/ 
BEDROOM | LSB 

H 
LIVING/STUDY/ 
BEDROOM | LsB(s) 
(SERVICED) | 
DINING/LIVING | 
STUDY/BEDROOM | DLSB(S) 
(SERVICED) | 

| 

| 
SMALL FLAT | 
(SELF-CONTAINED) | SF(SC) 
MEDIUM FLAT | 
(SELF-CONTAINED) | MF(SC) 
LARGE FLAT 
(SELF-CONTAINED) | LF({SC) 


Fig. 2 A notation of living spaces used as private space. 





DESCRIPTION 


Very small room relying on fixed 
or built in furniture and storage, SMALLEST 
little prospect for re-arrangement. ROOM 
Small room, conventional furniture, 

single bed, storage, wardrobe, 

chair. Primarily for sleeping. 


As B, with inclusion of desk, 
chair, book storage, shelves, 
lighting to enable use for dual 


function. 
SHARED 


ACCOM- 
MODATION 


As SB, with wash basin, h&c water 
supply, drainage. 


As SB, but additional area used 
for entertaining. 


As LSB, inclusion of wash basin, 
necessary h&c water supply, 
drainage. 


As LSB(S), inclusion of cooker/ 
grill, food storage, refrigerator, 
washing-up sink, h&c water supply. 


LARGEST 





Living/study/bedroom with sep. 
individual kitchen, bathroom and 
WC, storage and entrance lobby. 


SELF- 


As SF(SC) above 
CONTAINED 


Separate bedroom, iiving room, 
kitchen, bathroom and WC, 8 torage 
and entrance lobby. 

(Conforms to Parker-Morris 


standards. ) 
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Shared Kitchens/Living Space 


in relation to existing housing, the “shared” 
household of single young people would 
appear tO work better where individuals’ rooms 
do not have exclusive washing and cooking 
facilities. For these cases, the nucleus of the 
dwelling is the shared kitchen/living area rather 
than individuals rooms ina similar manner toa — 
family house. Living/ 
Dining 
Kitchen/ 
Dining 





age 
1. ‘Farmhouse’ kitchen; living, Wif2 


dining, kitchen and main circulation. 


Living 





3.'Typical terraced house 
separate living area, 

2. Kitchen, dining living areas separate kitchen as secondary 
from main circulation. circulation. 





Fig. 3 Typical current provision for main communal and shared space. 





Shared Bathrooms 










Serviced bed/ P 
living 1 erviced bed/ 


living 2 










Bedroom 






ement will have a sin- 
| variant of this arrang 
oY canace nals Pees of the two separate spaces shown here. 


Serviced bed/ 
living 3 





Serviced bed/ 





Fig. 6 
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Shared Accommodation, Four 


Persons 
| 7} “T 
8 | 
Bed/living 1 - Bed/living 2 
- 
Bed/living 3 [ Bed/living 4 
| 3 
|) 


=a 
| Shared 


living 
space 


“a 


Fig. 7 Variations of single-person tenure: illustrated 
tional dwelling arrangement. 


PRIVATE SPACE/SHARED 
SPACE/GROUP SIZE 


Projects that involve shared accommodation 
within a dwelling have two main components of 
space allocation, private space and shared 
space. Of these, private space can be consid- 
ered in its most basic form as a bedroom/retreat 
with some personal storage, whereas shared 
space is the total of the communal living and 
amenity areas (and circulation) contained within 
the shared dwelling. 

Arrangements of private space depend on the 
number of people within the sharing group 
related to the building form. With purpose-built 
housing for single young people, the group size 
may be determined for social reasons with rela- 
tively small sharing units or by design con- 
straints with provision of set group size for 
existing ratios of persons/sanitary appliances. 
Older housing has the physical limitations of the 
existing building envelope with varied room 
sizes and arrangement as the main criterion. 

Suitable combinations of private spaces and 
shared spaces should reflect the respective 
functions; the nucleus of the dwelling should be 
the shared living/dining area, and the relatively 
noisy activities should be separated from the 
private spaces horizontally by story level or ver- 
tically by circulation “buffer” zones. As such, 
the shared space component can be further 
subdivided into living areas, serviced areas 
(kitchen, bathroom, utility), and circulation 
Spaces (halls, stairs). 


PRIVATE SPACE COMPONENTS 


From the components of one room living, a rela- 
tionship can be established between activity 
requirements and suitable room size for private 
Space within a shared dwelling. Given the 
Premise of using conventional furniture within 
these rooms, different arrangements and living 
patterns can be established: for the exception of 
a minimal cabin bedroom, it may be possible to 
rely on ingenuity with dual-purpose furniture and 
fittings. A room used Primarily as a bedroom will 
require little more than the zones of space sur- 
rounding the items of furniture: such an arrange- 


Shared kitchen 


by nota- 


ment will, however, rely on living space in addi- 
tion to the confines of the private space. 

Rooms in new family housing described as 
“single bedrooms” imply room sizes that 
accommodate little more than a single bed. The 
needs of single young people may require a 
larger size of single room if it is to serve as a 
bed/living room or as a study bedroom. These 
requirements can, however, be satisfactorily 
accommodated in rooms often labeled as “dou- 
ble bedrooms” in new housing (to cost yard- 
stick standards) or even more Capaciously ir. 
the larger rooms common with older housing. 

The introduction of serviced amenities, ini- 
tially a washbasin or sink, or perhaps later more 
complex cooking and food-preparation facili- 
ties can produce a further degree of indepen- 
dence for the one-room unit. Such a move 
toward self-containment does though tend to 
ignore the social structure engendered within 
shared dwellings. If the kitchen/living spaces 
are no longer the shared nucleus for semi-inde- 
pendent one-room units (leaving only the bath- 
room with toilet as the communal spaces), 
there is less and less opportunity for social inte- 
gration within the dwelling. 


SHARED KITCHENS/LIVING SPACE 


As with the term “cluster flat” applied to a 
shared dwelling, the “farmhouse kitchen” has 
been the description for living/kitchen areas in 
shared use by single people. This space forms a 
nucleus for the shared dwelling, where cooking 
and eating together provides the greatest oppor- 
tunity for social integration. In legislative terms, 
a “household” is an organization that shares at 
least one meal daily, and there should be space 
and facilities for all the group, with the inevitable 
guests, to share meals at the same time. 
Existing housing tends to have rather small 
kitchen areas with larger living/dining spaces 
leading off. This can be a more effective arrange- 
ment for social contact with a sharing group, 
having the advantage of isolating cooking, food 
preparation, and washing up. The proportions of 
private space/shared space should be Suitably 
balanced; those arrangements with limited pri- 
vate space can be offset, with an increase in 





Fig. 8 Typical room used as private space, 15 m’. 


shared space made available. This can be 
arranged by having a separate shared living 
space away from the bustle of the kitchen/dining 
area. In terms of the normal ground-floor room 
arrangement of older housing, a front lounge 
can be a “quiet” shared living space, the back 
living/dining room being linked to the rear 
kitchen as the busy social core of the dwelling. 


SHARED BATHROOMS 


The inclusion of bathrooms within many older 
houses has been related to the demand for 
increasing amenity standards. Many _bath- 
rooms are converted from previous bedrooms 
and boxrooms, others form purpose-built 
extensions. The basic bath and washbasin with 
hot and cold water supply, together with a toilet 
are normally grouped in one “bathroom,” 
although it is advantageous both for a sharing 
group of single people and the family situation 
to have a toilet in a separate compartment. A 
second toilet, together with a washbasin, will 
meet the requirements for a sharing group of 
up to six single people in new-built accommo- 
dations, although the plan form and proximity 
to “bedrooms” will determine whether such an 
arrangement is viable in the adaptation of exist 
ing housing. In general, a bathroom and toilet 
should not be more than one floor distant from 
a bedroom; hence a ground-floor bathroom will 
be inadequate for a three-story dwelling with 
“bedrooms” on the upper floor. 

The “bedsitter” arrangement common !n tra- 
ditional multiple occupation often has each a 
gle room used as a bedroom, living room, an 
<itchen with a sink and water supply used sd 
both personal washing and washing dishes. 
Use of bath and toilet common to all the — 
the only shared amenity. Although this arrang 
ment is common, the insertion of a poate fal 
ply and drainage to each “bedroom’ !s 0 eh 
difficult and relatively expensive to eae, oa 
in existing housing and may restrict any P eine 
for a reversion back to family housing. As w 7 
current recommendations for new-purpos dl 
built accommodation, extra washbasins ah 
instead be added to the shared bathroom faci 
ity rather than to individual rooms. 
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Atypical room is 300 ft’. 

All rooms have televisions and microwave 
ovens. Communal spaces include a first-floor 
reading room. Key to Figs. 1 and 2 is as follows: 

1, Garage entry 

2. Cafe 

3. Recreation 
4. Front desk 
5. Deck 
6 
7 
8 









UL 


i 
-— | 


Hil 


Thee Telleese let 







: 

Ik Ly 9 

~~ . = F-_ | 
ce ; oe 
_ Reading room Rig if 8! 

_ Courtyard 

9, Typical unit 
10. Live/work space 
11. Existing building 
12. Future park 


SECOND AVENUE 


FIRST FLOOR ISLAND AVENUE 10 


Fig. 1 202 Island Inn, San Diego, Calif. Rob Wellington Quigley—Architect. 





TYPICAL APL PLan 
ellington Quigiey—Archifect. ria. 3 


SECOND FLOOR 
Fig. 2 202 Island Inn, San Diego, Calif. Rob W 
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TYPICAL PLAN 








Fig. 1 Intermediate care facil 
ity/mentall 
Development Corporation, Li neteli : bos aieteaes residence, New York State Facilities 
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LIVING ROOM 


Layout to foster group discussions. It is desir- 
able to locate living in close proximity and rela- 
tionship to the dining room so that all residents 
and some visitors might be accommodated at 


one time. 


Fig. 2 Living room, 293 ft’. 


DINING ROOM 


Layout to seat 14 persons, at two or more 
tables. Wall storage unit for dishes, games, etc. 


KITCHEN 


A residential-type kitchen. One working posi- 
tion with a small sink should be provided for 
training a person seated in a wheelchair. An 
open eating counter should be provided 
between kitchen and dining. Kitchen should be 
laid out in such a way as to control access to It 
when desired. 


PANTRY 


Small lockable storage room OF large closet 
with open shelving, accessible to persons In 


wheelchairs. 


Fig. 3 
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RECREATION ROOM 


Provide room in vicinity of livin 
ing. Layout should preclude 
This room could be used 93 
overnight, on-duty staff. 
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traffic. 
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Fig. 4 Recreation room, 150 ft?. 





*Tables may be used 
instead of built-in 
counter. 


LAUNDRY 


The laundry should be accessible to wheel- 
chairs. Provide two washers and two heavy- 
duty dryers, and a laundry tub. Provide space 
for work tables. Locate away from bedrooms 
for acoustic reasons. Provide floor drain. 


Fig.5 Laundry, 100 ft’. 
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SINGLE BEDROOM, AMBULATORY DOUBLE BEDROOM, AMBULATORY 
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Fin. 6 100 ft? gross 100 ft? net Fig. 7 176 ft? gross, 160 ft? net. 
ig. 
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SINGLE BEDROOM, 
NONAMBULATORY 


12-0° 





ft? net. 


Fig.8 153 ft? gross. 14° 





Fig.9 150 ft? gross, 142 ft? net. 
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DOUBLE BEDROOM, 
NONAMBULATORY 
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One bathroom with roll-in shower. K 
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Fig. 13 Bathroom, 81 ft’. 
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BATHROOM 
One bathroom with tub with grab bars. 
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Fig. 14 Bathroom, 69 ft’. 
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STAFF AREAS 
Staff lounge with access to outdoors is to be a 2 12-F 5 5 > 
used as lounge and office; provide space for | OO . | 
desk and file cabinet. Provide a unit kitchenette | 7 a 
in lounge: provide two bedrooms, and a bath- ! 
room. 

In programs where there is no live-in staff 
this staff area can be used as an additional pro- 
gram space or a training apartment. Alterna- 
tively, it could be left out of the program. 





Fig. 15 Staff residence. 
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HOMELESS CENTER 


The homeless center shown in Fig. 1, located in 
San Francisco's South of Market district, was a 
vacant, reinforced-concrete frame warehouse, 
used as a shelter even as construction took 
place. Generous space is provided at the check- 
in area, so that lines do not form in front of the 
building, greatly lessening the impact of the 
building on the neighborhood and responding 
to concerns expressed during planning meet- 
ings for the project. Inside, Spaces are arranged 
along sight lines, to give staff members visual 
control over the goings-on in the center, which 
feeds and sleeps 200 men. 
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Fig. 1 Multiservice homeless center, San Francisco, Calif. Asian Neighborhood Design—Architect. 
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The ground floor is used for check-in, social 
vices, and the drop-in center, a librarylike 


ser 
ce where both men and women may spend 


spa 
the day- The basement contains a sleeping 
area, dining room, commercial kitchen, laun- 


dry, and kennel, the last for pet owners who 
might otherwise balk at taking advantage of 
services if that meant leaving their pets unat- 
tended outside. The mezzanine houses coun- 
seling and social-service offices, and the 
second floor 's devoted to sleeping areas and 
shower facilities. 
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Fig.1 (Continued) 
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ARRANGING THE SPACES 


Types of floor plans 


Most of the many possible plan shapes for resi- 
dence halls are based on the principle that a 
short rectangle is most economical because it 
reduces the length of exterior walls, and hence 
the cost of the walls themselves and the amount 
of heat loss through them. The traditional pat- 
tern is an open or closed quadrangle, but wings 
arranged in T, H, or X plans are also common. 
All these arrangements may increase the prob- 
lem of exterior noise, and long wings usually 
have the added disadvantage of long corridors. 
However, wing plans make it possible to place 
common-use and service facilities at the cross- 
ing or core of the wings, sometimes in a sepa- 
rate central service core linked to the bedroom 
wings by covered or enclosed passages. This 
kind of plan separates units with different struc- 
tural requirements, isolates noise sources from 
study and sleeping areas, and provides an 
opportunity to vary architectural treatment. 

Carrying the core principle to its logical conclu- 
sion, several colleges have explored the possibil- 
ity of circular plans with service and common- 
use areas in the center and student rooms along 
the periphery so that every student has an out- 
side room isolated from noise sources, and 
space for circulation is cut to a minimum. 

From the point of view of economy, it may be 
practical to plan common-use facilities so that 
they can serve several purposes. Their location 
should be related to the flow of student traffic. 
Exterior and interior common-use_ spaces 
should be readily accessible from student 
rooms without creating noise or otherwise 
interfering with the use of other facilities. 


Forming student groups 


One of the objectives of college housing is the 
formation of effective student communities. 
From the college’s point of view, properly con- 
stituted social groups can aid individual adjust- 
ment, provide training in getting along with 
others, and exert a desirable influence on 
behavior. 

Unfortunately, the factors that contribute to 
the development of student groups are largely a 
matter of speculation, although physical proxim- 
ity and frequency of contact within normal traffic 
patterns certainly help to determine which stu- 
dents are likely to share common activities. 

While the optimum size of residential living 
groups is not definitely established, the experi- 
ence of housing officers indicates that they 
should be small enough for each member to 
know the others as more than casual acquain- 
tances. At many institutions groups of from 35 
to 50 students—either men or women—have 
been regarded as suitable, but there are tenta- 
tive indications that groups of 8 to 20 tend to 
develop into better working communities, and 
some colleges have planned their housing units 
for student groups within this size range. 


Student Room Arrangements 


Student rooms themselves can be arranged ina 
variety of plans, although the most common 


arrangements merely string a series of boxlike 
rooms together in a pattern all too often remi- 
niscent of a cell block. 

The traditional vertical house plan is no 
longer generally used for two principal reasons: 
(1) fire safety regulations that require access to 
two stairwells for emergency exit, and (2) the 
increased cost of housekeeping. The plan does, 
however, reduce space for circulation by elimi- 
nating through corridors, and it creates small, 
readily identifiable living groups. To retain 
these advantages while overcoming the draw- 
backs, the vertical house plan has occasionally 
been modified by connecting two houses with 
doors that are closed to normal traffic but pro- 
vide access for housekeeping and serve as 
emergency exits. 

The corridor plan is the most common and 
the least satisfactory way to arrange student 
rooms. The most frequent version is the dou- 
ble-loaded corridor with rooms opening off 
either side as in a conventional hotel. 

This arrangement, however, poses perennial 
noise and conduct problems that have given 
rise to such solutions as the offset corridor— 
which simply provides for a turn or a jog to 
interrupt sight and sound about midway in the 
structure—and the single-loaded corridor. 

The single-loaded arrangement has several 
variations. At one university the corridor has 
been widened to include informal lounge and 
meeting space, with student rooms on one side 
and a glass window wall on the other. This plan 
has some of the advantages of a suite arrange- 
ment, but it juxtaposes several different types 
of building use in a way that could interfere 
with all of them. At many colleges, especially in 
the southern states, balcony-type exterior corri- 
dors are used to simplify plans, permit through 
ventilation, and reduce the cost of constructing 
and maintaining corridors and of providing a 
second fire exit. 

Still another variation consists of widening 
the building and placing service facilities in an 
island in the center of each floor. As a result, 
there are two corridors per floor, with bath- 
rooms and other service facilities on the inner 
side and student rooms on the outer side. This 
arrangement has the advantage of reserving all 
exterior wall space for student rooms. Further- 
more, the service island acts as a sound barrier 
between corridors and helps to subdivide the 
floor. 

The suite plan combines a common study or 
sitting room with one or more connecting bed- 
rooms and, usually, a private bath. These 
spaces have been arranged in various ways: 
study and relaxation in one room, with sleep- 
ing and storage in others; study and dressing 
in one room with sleeping and social activity 
in others; or several standard single or double 
rooms opening on a common study. The 
major value of the suite plan is the opportunity 
it affords for closer student association and 
the freedom it gives students for using the var- 
ious spaces as they wish. Where suites are 
arranged in a vertical house plan, special effort 
may be needed to bring the smaller groups 
together. 
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Variations on the Theme 


With the addition of kitchens or 
suites become apartments. This t 
ing unit is rarely assigned to Sing] 
uates because of such drawback 
of supervision, lack of common 
meeting rooms, and undue fragmentatio 
living groups. However, if these Problems . 
recognized and overcome during the abe 
stages of planning, it might be advantageous, 
construct apartment units which could 
assigned to married students, to faculty me : 
bers, or to single graduates or undergraduate. 
depending on policy and demand. In this cae 
the apartment project might require Some com. 
mon-use space, as well as physical arr 
ments for somewhat closer supervision. 

For married students and faculty, apartment 
projects are usually patterned more or less after 
commercial practice, with units arranged in ver. 
tical house plans or along corridors. In Most 
cases, basic furnishings are provided by the 
institution, largely to reduce property damage 
due to moving in and out. Sometimes a few 
unfurnished units are available, or extra bed- 
rooms are unfurnished. 
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Cooperative housing, the undergraduate ver- 
sion of apartment living, is believed to be more 
important than the relatively few examples and 
smal: number of students involved would seem 
to indicate. Such houses offer a unique oppor- 
tunity to put into practice many of the theories 
of desirable group size and organization dis- 
cussed earlier. But their main advantage is min- 
imum individual living expense due to shared 
responsibility for housekeeping and for food 
preparation. 

However, cooperatives should not be labeled 
merely as facilities for needy students. Some- 
times membership in cooperatives, with its 
accompanying increase in both freedom and 
responsibility, is considered an honor, as in the 
case of scholarship houses. In other cases, 
groups are formed around mutual interests. 
Coops may be Supervised by church groups or 
Private organizations as well as by the colleges. 


Coeducational housing, another departure 
from more usual housing arrangements, also 
has a number of advantages. Sharing of public 
areas eliminates duplication of facilities and 
contributes savings in construction costs. With 
Proper design, there is greater flexibility in real- 
locating space to meet changing demands. 
Joint participation in educational programs and 
Social activities seems to lead to more mature 
relationships between men and women. 

Coeducational housing often groups student 
rooms for men and women in separate build 
INgS, with public rooms such as lounges: 
libraries, and dining rooms in a central struc 
ture for joint use. In other versions, common- 
use rOOMs in the separate residence halls May 
be open to both men and women, or 4 single 
coeducational building may be divided verti- 
cally or horizontally into separate living sec 
tions for men and women. 
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e vertical House Revisited 
” d Housing, Washington University In 
- version of the vertical house plan (Fig. 2), 
this V tes for six students each (two single 
four Su s and two doubles plus living room- 
pedroon’. bath) are arranged around a vertical 
aes yirculation core. As a result, student 
sian small and flexible, and corridor area 
gt ally nonexistent, but the problem of 
_ keeping access is neatly sidestepped. The 
eae required for fire safety are provided 


by separating the stairways in the core. 
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COUNSELOZS 
The Corridor Plus 


APARTMENT 
Residence Hall, Thompson Point Development, 
Southern Illinois University Because — it 
arranges student rooms along one side instead 
of two, the single-loaded corridor cuts in half 
the number of potential noise sources. In the 
example shown in Fig. 3, the passage was 
widened to double as a lounge, although such a 
use could cancel out the acoustic advantage of 
the single-loaded corridor. The window wall 
breaks the visual monotony and makes the nar- 
row lounge seem more spacious. 








LOUNGE PASBAGE 





Fig. 3 


STUDENT ROOMS 


BTUDENT BOOMS 


The Corridor Minus 


Hume Hall, University of Florida if uninter- STUDENT 
rupted, the typical double-loaded corridor can 
look like a tunnel and sound like bedlam. Hence -cuave 


devices like the jog corridor, which reduces the is 7 [ 7 
distance sight and sound must travel. The off- a oo 

set is also a convenient location for common 2 = —— — -— 

spaces. (See Fig. 4.) | ae = 
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Fig. 4 


Suites for Sleep and Study 


Suites, which arrange student rooms around a 


common space, usually provide for some sepa- 
ration of use. 


Tate Hall, Central Michigan College in the 


suite plan in Fig. 5 two double bedrooms flank a 
study. 


Bragaw Hall, North Carolina State College in 
the plan in Fig. 6 students in four double study- 
bedrooms share a bath. Sound isolation of each 
room is provided by the wardrobes and hall- 


way. Access to the suite is from a balcony-corri- 
dor. 





Fig. 5 





spite Living and Single Loading 


e Hall, Christian Brothers College 
Stacking beds on top of one another, bunk- 
style, made it possible to borrow space from 
the study-bedrooms in this scheme and add it 
to a living room, thus creating living-bedroom 
cuites Off a single-loaded, window-walled corri- 
dor. The four-person suites are paired, with a 
connecting bath between each pair. (See Fig. 7.) 


Residenc 


Bailey Hall, Illinois Institute of Technology 
This nine-story structure is one of four similar 
high-rise apartment buildings in a newly devel- 
oped residential area that also includes a shop- 
ping center, a chapel, recreational facilities, and 
parking lots. Bailey Hall’s 88 efficiency, one- 
bedroom and two-bedroom apartments are 
assigned to faculty and staff as well as to mar- 
ried students. (See Fig. 8.) 


Fig. 8 


Dexter M. Ferry, J. Cooperative House, Vassar 
College This example of cooperative housing 
is the home of 27 sophomores, juniors, and 
seniors chosen on the basis of scholarship. citl- 
zenship, and, to some extent, financial need. 
The students who live in the house are sesso? 
sible for its operation, sharing expenses as wel 
as cooking and other household tasks. As a 
result, each student's expenses are reduced. 
The clean horizontal lines of the house give it 
a residential quality very expressive of the 
activities within. The students are assigned to 
double study-bedrooms On the second floor 
but the community life of ihe group centers 
about the downstairs living room. dining eh 
terraces, and kitchen. The ground floor, Whe 
criss-crosses the second floor, also contains the 
chaperone’s quarters. (See Figs. 9 and 10.) 
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TYPICAL FLAT 
THIRD 6 FOURTH LEVELS 


Fig. 11 





Apartments 


character. 


FIRST LEVEL ae coecee 





TYPICAL DUPLEX 
GROUND LEVEL 


A variety of apartment types offers options for 
the various sorts of communal living that are 
programmed. Duplexes occur on the lower 
two floors of each straight portion of the 
building, and simplexes are above. As the 
apartments are mainly reached by vertical 
access only, the effect on the courtside is to be 
that of a series of linked houses, although the 
walls on the opposite sides will have a unified 
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The spine of the complex is a Dedect,; 

from which students will directly Strian "Oaq 
apartments by means of open stair oe thei, 
road passes through a variety of Oia, Thig 
alternately recognize the project's Ces Which 
location and the need for a centr : 
focus is created by the tight relat; 
buildings to create a contained pla 
highly usable in the spring and fal 
court arrangement will provide 
varied ground-floor levels and y 
and the intermediate stairs will pr 
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married Student Apartments 
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Fig. 1 Gun Hill Houses, Bronx, N.Y., New York City Housing Authority. A. Hopkins & Associates— 
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Fig. 3 Bronx River Houses, New York City Housing Authority. 
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Fig. 4 Pelham Parkway Houses, New York City Housing Authority. 
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HOUSING FOR MIGRANT FARM WORKERS 


rHE PHYSICAL PLANT 
The location of the site, the planting, the traffic 
kinds of buildings and their arrange- 


routes, the 
ment the play areas for children, and the recre- 
ation areas for adults are all important. 


Site 


A well-drained, sunny site with a gentle slope, 
and oriented so that prevailing winds can be a 
help rather than a hindrance, has proved most 
successful. 

Good drainage Is of paramount importance. 
The area should not be subject to flooding either 
by streams oF by excessive surface run-off. 


Proximity to Highway 

Accessibility to public highways is important so 
that traffic to and from work will be convenient 
and not too time-consuming. 


Entrance Driveway 

There should be only one driveway into the 
camp area for successful camp operation. A 
camp manager's building, facing the driveway 
and set back far enough from the drive to pro- 
vide space for growers’ trucks, implements the 
assignment of workers in the morning and their 
check-in at the end of the day. 


Building arrangement 


Studies have shown that there are definite min- 
imum and maximum desirable distances 


between certain types of structures. This is par- 


ticularly true with regard to the sanitary facili- 
ties. No living unit should be more than 150 ft 
from toilet facilities and bath houses. In camps 
where meals are prepared in a central structure 
this building should be at least 100 ft from the 
toilets and bath houses. . 


Child-Care and Play Areas 


The care and supervision of small children can 
be accomplished best if definite areas are set 
aside for these activities. Desirable locations 
and amounts of space needed for each should 
be considered from the start of the planning. 

Play areas for older, more active children 
require more space than the child-care center. 

A central location is recommended for the 
child-care center so that parents may reach it 
easily when leaving children in the morning or 
calling for them after work. 


Dining area 


lf meals are served to workers, the dining hall 
should be near the manager's office so that the 
morning pickup of the workers is not delayed. 


within a 150 ft radius of a wash and bath house. 
The number of people who could be housed 
depends on the size and type of structure used. 
By staggering the units as shown, good ventila- 
tion, some privacy, and outdoor space for rest- 
ing are assured. Clothes-drying lines placed as 
indicated provide convenient hanging space for 
the families’ washing. 

Play areas are located between each two 
groups of living quarters so that children can 
reach them without having to cross the main 
drive. 

Clumps of trees between the groups of quar- 
ters provide shade and serve as natural divi- 
sions of space. The trees and shrubs just inside 
the property line also provide shade as well as 
screening. The plantings bordering the drive 
where it enters the property should be low to 
reduce traffic hazards at that point. 

The child-care center is near the central eat- 
ing space, and the latter is adjacent to the 
camp manager's post. The toilet next to the 
manager's office is convenient to the truck 
loading area, the recreation area, and the eat- 
ing center. 


Adequate space is provided for a number of 


loading and 


AMP LAY 
C our _ trucks. This facilitates the 
Eighteen living units are arranged in three unloading of workers and minimizes traffic 
groups of six each. (See Fig. 1.) All units are problems. 

PLAY AREA 





Fig. 1 A suggested camp layout. 
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BARRACKS-TYPE LIVING QUARTERS 


The simplest type of migrant housing provides 
space for sleeping only and is often called bar- 
racks. Space is usually more or less open, as 
shown in Fig. 2, and is best suited for groups of 
one sex. No provision for cooking or eating is 
made. 

The narrow, rectangular shape of the building 
offers two distinct advantages. No trussing or 
post supports are needed for the roof, and ade- 
quate cross ventilation is assured. 

The building is 16 ft wide and approximately 
50 ft long. Ten double bunk beds, arranged as 
shown, provide uncrowded sleeping space for 
20 people. The beds are located to leave three 
open floor areas where chairs and tables may 
be placed. 

Although only eight storage areas are pro- 
vided, they are large enough to give the neces- 
sary hang and shelf space. Definite assignment 
of these areas to individuals will prevent confu- 
sion and avoid friction among the occupants. 

The storage areas are placed to subdivide 
the floor space and thereby assure some 
semiprivacy. 

Another arrangement for this same building 
is shown in Fig. 3. The addition of two complete 
Partitions and one partial partition provides 
additional wall space, thereby making it possi- 
ble to install 12 double bunk beds. The capacity 
is increased to 24 persons. If the partitions 
across the building are about 6% ft high, air can 
circulate over the top of them. No changes have 
been made in size or location of doors and win- 
dows. Free floor space is maintained in each of 
these sections. 





Fig. 2 Barracks-type quarters for 20 people. 
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Fig. 3 Barracks-type quarters for 24 people. 
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caMILY LIVING UNITS 
Figure 4 shows another arrangement of space, 
within the same building shell, that is suitable 


for four small families. Three full-height interior 
partitions are needed. These subdivide the 
space SO that each end section will house a 
family of six, and each center section provide 
room for 4 family of four. 

The storage areas are ample and separate the 
parents’ space from that occupied by the chil- 
dren in all but one section. In the latter case a 
partial wall is used for separation. Free floor 
space also Is allowed although it is not so great 


as in the preceding arrangements. 

Another method of subdividing the space in 
this structure is shown in Fig. 5. Three units 
r larger families are obtained by using two 


fo 


Hang an Partitions and some partial parti- 
lons. Each unit will accommod i 

ate 

need a family of 

Again, free floor space and satisfactory stor- 
age spaces are provided. 

The parents’ bed in each section of both 
arrangements has been placed where the out- 
side door can be seen. It is not advisable to 
locate the children’s quarters where they can be 
entered easily, 

Since none of these arrangements allows for 
cooking or eating, these facilities would have to 
be provided elsewhere. 

Migrants who travel in family groups prefer 
to cook and eat their meals in their own quar- 
ters, rather than in a central place. If at all pos- 
sible, new construction should be designed to 
include kitchen space. 
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The two arrangements shown in Figs. 6 and 7 
provide sleeping and food preparation space 
for 16 and 18 people, respectively. 

The common kitchen in Fig. 6 is large enough 
for two stoves, two sinks, and two tables. In this 
way, both families may prepare and eat meals 
at the same time, if desired. However, since the 
seating space is somewhat restricted, the fami- 
lies may prefer to eat at different times. An 
advance agreement about eating time will be 
necessary to avoid difficulties. 

Provision for separate preparation of food 
eliminates long delays and prevents confusion 
or disagreements concerning each family’s 
supplies. 

The smaller sleeping space to the right of the 
kitchen accommodates a family of six. The area 
to the left of the kitchen can house two related 





Fig.4 Quarters for fou 
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Fig.5 Quarters for three families of 





—a 
Fig. 6 Quarters for two or three jamilies 


be shared. 


r families—two of 4 and two of 6 members—a total of 20 person 


8 members each—a total of 24 pers 
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ons. Sleeping and dressing only. 


s. Sleeping and dressing only. 


total of 16 people. The common kitchen, containina duplicate equipment, to 
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families—one of four and one of six, or one SS = 
family of 10. In the latter case, the substitution | 

of a double bunk bed for one of the double beds | 

might be desirable. 


—F @ 
Tina, 7 he kien eons male and son- +! om 


about eating times is essential in this case. . 

Duplicate preparation facilities are recom- —— 
mended, however, even though the counter 
space for each must be reduced. 

This smaller kitchen leaves more space else- 
where for sleeping. Consequently the building's 
capacity is increased to 18. 

Figure 8 shows another arrangement that 


provides sleeping space for three families, Fig. 7 Quarters for two or three families—a total of 18 persons. The common kitchen having tw 
totaling 18 persons, and a cooking and eating two sinks but only one table, to be shared. 9 Sto 
area for each family. There are two sections for 
families of four members and one section for a 
family of 10. 

Quarters for camp managers, other camp 
staff, or work group leaders can be provided by 
making a few alterations in the basic shell of the 
structure used for preceding arrangements. 

One possible arrangement is shown in Fig. 9. 
This arrangement provides space for six peo- 
ple, facilities for cooking and eating, three stor- 
age areas, and a bathroom containing a 
lavatory, a toilet, and a shower. Ample free floor 
space is left for chairs and small tables. 

Another basic building, approximately 11 ft 
wide and 61 ft long, is shown in Fig. 10. A per- 
manent wall through the center divides itinto = # ng Sf 
two sections. Each section provides sleeping 
Space plus a cooking and eating area for a fam- 
ily of six. Adequate storage is available, and its Fig. 8 Quarters for three tamilies—one of 4, one of 6, and one of 8 members—a total of 18 persons. Cook- 
location ensures the needed privacy. ing and eating space for each family. 

Figure 11 shows workers’ living quarters that 
include cooking and eating space. This struc- 
ture would accommodate four families of six 
members each, or a total of 24 people. 

Figure 12 shows the same arrangement as it 
can be built for use by the camp manager, other 
camp staff personnel, and/or work group lead- 
ers. The center section has been lengthened to 

provide bathrooms for each living unit. 
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Fig. 10 Quarters for two families of 6 members each—a total of 12 persons. Separate cooking and eating space for each family. 
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Fig. 11 An H-shaped building providing space for four families of 6 members each—a total of 
24 persons. Cooking and eating space for each family. 





Fig. 12 A variation of the plan shown in Fig. 11 aneme for quarters used by camp manager, camp staff, and work 
group leaders. Individual bath facilities are included. 
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BATH AND WASH HOUSES 


Adequate toilet, bath, and laundry facilities are 
essential in every labor camp. They are impor- 
tant for good sanitation and increase the work- 
ers’ morale. By combining all these facilities in 
one building, the problem of supplying suffi- 
cient hot water is simplified and the cost kept 
within practical limits. 

Disposal of sewage from such buildings must 
be in accordance with Public Health Depart- 
ment requirements. 

Three suggested designs are shown in Figs. 13 
to 15. The 22- by 32-ft building in Fig. 13 con- 
tains four pairs of laundry trays; three showers, 
four toilets, and a long industrial-type wash 
sink in the women’s section; a common shower 
room with adjacent dressing space, four toilets, 
a trough-type urinal, and an industrial-type 
wash sink in the men’s section; and a heater 
room. 

Entrance to the men’s section is in one end of 
the building; entrance to the women’s section is 
in the other end. The door to the laundry room 
is located in the side of the building. Access to 
the heater room is through the laundry room. 
The bathing and toilet facilities are placed so 
that only the wash sinks are visible through the 
entrances. The shower partitions in the 
women’s section are extended to provide 
dressing space with each shower. 
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Fig. 13 A 22- by 32-ft combination bath and wash house. 





Fig. 14 A16- by 52-ft combination bath and wash house. 
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Fig. 15 A30- by 30-f combination bath and wash house. 












ceNTRAL COOK HOUSE 


f cooking and eating facilities are not included 
in the family living structures nor meals served 
to the workers by the management, a central 
building where meals may be prepared is nec- 
essary: _ 

The design in Fig. 16 is for a 24- by 35-ft build- 
ing. Food centers, if used for both cooking and 
eating, should be planned on the basis of from 
18 to 20 ft’ of floor space per person. 


CHILD-CARE CENTERS 


Many migrant families have children of 
preschool age. Provisions for care of these chil- 
dren permit all of the adult family members to 
work. Certain definite facilities are needed if 
this care is to be adequate. Space and equip- 
ment must be provided so that the children 
may play, eat, and sleep. Toilet and washing 
facilities are also needed. The amount of space 
and the number of facilities depend on the size 
of the camp. 


Space Needs and Space 
Arrangement 


The kind and amount of space needed depends 
upon the number of children to be cared for. A 
small center, for 20 children, would require an 
infants’ room, a playroom, a kitchen, a bath- 
room, and a room for the staff. Space for the 
staff is necessitated by the long days required 
during harvest season. When harvest work is at 
its peak, children are often brought to the cen- 
ter at 6:30 a.m. and not called for until late 
evening. 

When the playroom must be used for eating, 
sleeping, and playing by both the toddlers and 
the older group, a minimum of 30 ft? of floor 
space is needed per child. if other rooms are 
provided for sleeping, the space may be 
reduced to 20 ft? per child. In each case this 
space is in addition to that required for halls, 
bathrooms, kitchens, and stationary pieces of 
furniture. 
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Fig. 16 Acentral cook house containing facilities for the preparation and eat- 
ing of meals, the washing of dishes, and the storage of food and utensils. 
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Fig. 17 A20- by 37-tt child-care center suitable for 20 children. 
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Children are served several meals a day. The 
kitchen must be large enough so that meals can 
be prepared easily. It must have a stove, a sink, 
and a refrigerator, in addition to ample counter 
and storage space. Food is purchased in large 
quantities—usually in amounts sufficient for a 
month. Therefore plenty of storage space is 
needed. 

The bathroom is used by the children and the 
staff. The fixture ratio is one toilet and lavatory 
to not more than 15 children. A more desirable 
ratio is one toilet and lavatory for every 10 chil- 
dren. One bathtub is sufficient as the infants are 
bathed in their own room. The tub should be 
installed on a raised platform for the conve- 
nience of the staff when bathing the children. 

The size of the staff room depends upon the 
number of persons on the staff. Space is 
needed for single beds and clothes storage. 

The floor plan of a 20-child unit is shown in 
Fig. 17. Space is provided for an infants’ room, 
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a kitchen, a general purpose playroom, a staff 
room for two, and a bathroom. Hang space and 
built-in storage are provided in the staff room 
and in the bathroom. The storage needed in the 
playroom can be obtained with boxes and mov- 
able shelves. 

The 40-child unit shown in Fig. 18 has two 
playrooms—one for toddlers and one for older 
children—and a storage and medical room in 
addition to an infants’ room, a kitchen, a staff 
room, and the bathroom. The storage and med- 
ical room can be used as an isolation room if 
necessary. All of tiie rooms are proportionately 
larger than in the 20-child unit. 

Easy access to the out-of-doors from both the 
infants’ room and the playroom is important. 
On sunny days the infants are taken out-of- 
doors to a protected area. The toddlers and 
older children like to play out-of-doors part of 
the time and sometimes are fed there when the 
weather permits. 
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Fig. 18 A 24- by 56-ft child-care center suitable for 40 children. 
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SITE PLANNING 
Location and Area of Site 


Sites selected for mobile home parks should be 
well drained and free from topographical Or geo- 
raphical hindrances or other conditions unfa- 
vorable to a proper residential environment. 
Sites should not be located near swamps, 
marshes, OF other breeding places for insects 
and rodents, OF heavy incustrial zones with 
objectionable odors or noise. The site should 
have good natural dra‘rage, or a storm- 
drainage system should be provided. Drainage 
from the park should not endanger any water 
supply. The site should be graded to eliminate 
depressions and provide a uniform ground sur- 
face. Steep slopes should be graded as much as 
possible to minimize the hazards they present. 

Because mopile homes are for residential use, 
they should preferably be placed in residentially 
zoned districts rather than in commercial or 
industrial districts. Wherever possible, mobile 
home parks should be so located as to be acces- 
sible to public water and sewage systems. 

The area of a mobile home park must be suf- 
ficient to accommodate (1) the desired number 
of mobile home lots (it is recommended that a 
minimum of 50 mobile home lots be con- 
structed in any new park to obtain a better- 
designed, more economical plan), (2) parking 
areas for motor vehicles, (3) access roads and 
walkways, and (4) recreation facilities. Addi- 
tional area must be provided for management 
buildings, service buildings, or other structures 
to be included. 

Experience has shown that mobile home park 
designs should be based on local conditions 
since neither the repetitious application of one 
lot design nor any arbitrary conglomeration of 
various modules will result in good planning. 
Local conditions that might affect a particular 
site plan include the size, shape, and topogra- 
phy of the site and surrounding area; land 
costs; local codes and ordinances; the use of 
adjacent property; the availability of water sup- 
ply and sewage-disposal facilities; and the 
needs of any special groups in the park, such as 
the elderly. 

The best designs are those that make effec- 
tive use of existing topographical conditions 
and properly blend in an adequate amount of 
open area, recreation area, and other common- 
use area. See illustrations for possible modules 
and arrangements of mobile homes. 

Before land is acquired for a mobile home 
park, the health authority should be consulted 
regarding the compliance of the proposed site 
with existing health regulations. Other local 
agencies, such as zoning or planning commis- 
sions, should also be consulted. 


Roads and Parking Facilities 


All roads in mobile home parks should provide 
for convenient vehicular circulation. Pavements 
should be of adequate widths to accommodate 
anticipated parking and traffic loads. 

Entrance streets that connect the internal 
Streets of a mobile home park to a public street 
°r road should have a minimum width of 34 ft if 
Parking is permitted along both sides or 27 ft if 
Parking is permitted on only one side. If parking 
Is Not allowed, the width can be reduced to 24 ft 
Provided the entrance street is more than 100 ft 
long and does not provide access to abutting 
Mobile home lots within the first 100 ft. 
All typical internal streets should have a min- 
‘Mum width of 24 ft. However, the width of 
M'Nor internal streets can be reduced to 18 ft if 
Pal is prohibited on both sides. Minor 

reets are (1) two-way streets that are less than 


500 ft in length and serve less than 25 mobile 
homes and (2) one-way streets, of any length, 
that provide access to abutting mobile home 
lots on one side only. Cul-de-sacs should be 
limited in length to 1000 ft and should be pro- 
vided with a surface turning circle at least 60 ft 
in diameter. 

| The proper design of street intersections is an 
important safety consideration. Within 100 ft of 
intersections, Streets should be at approximately 
right angles. Street intersections should be at 
least 150 ft apart and the intersection of more 
than two streets at one point should be avoided. 

Street grades should not be excessive, espe- 
cially at intersections. It is suggested that 
grades be less than 8 percent whenever possi- 
ble; however, short runs of up to 12 percent can 
be used if necessary. 

All streets should be provided with a smooth, 
hard, and dense surface that is properly drained 
and durable under normal use and weather 
conditions. 

Off-street parking, in the form of parking bays 
or individual parking spaces on each lot, should 
be provided to reduce traffic hazards and 
improve the appearance of the mobile home 
park. Parking space should be provided in suffi- 
cient number to obtain a ratio of at least five 
spaces per every four mobile home lots in order 
to accommodate two-car tenants and guests. 
Every parking space should be designed and 
located so as to be convenient for use and 
should be within 100 ft of the mobile home it is 
to serve. 


Walkways 


All mobile home parks should be provided with 
walkways where pedestrian traffic is expected 
to be concentrated, such as around recreation, 
management, or service areas and between 
individual mobile homes. It is recommended 
that these common walks be at least 3% ft wide. 

Walks should be provided on each individual 
lot to connect the mobile home with a common 
walk, street, or paved surface. Such walks 
should be at least 2 ft wide. 


Mobile Home Lots 


Every mobile home lot should contain at least 
2500 ft? of area to accommodate modern 
mobile homes and their appurtenances and to 
assure adequate clearances between mobile 
homes and other structures. Many of the 
mobile homes presently being manufactured 
are between 50 and 60 ft long and 10 and 12 ft 
wide. Some are as large as 70 ft long and 24 ft 
wide. These larger units require correspond- 
ingly larger lots. Lot sizes of 3000 ft? and more 
are frequently used to accommodate the larger 
mobile homes and provide more privacy to res- 
idents. Some other advantages of larger lots 
are that they facilitate later changes in design, 
such as the addition of carports or other acces- 
sory structures to mobile homes, and they also 
provide assurance against premature obsoles- 
cence of the mobile home park. All lots within 
any mobile home park should not be the same 
size and shape if different-sized mobile homes 
are to be accommodated and if effective use is 
to be made of the available space. 

It is generally agreed that small lots con- 
tribute to overcrowding and create an undesir- 
able appearance, especially when used to 
accommodate the larger mobile homes. A prac- 
tical program to eliminate undersized lots 
should be developed by the local governmental 
agency having authority that is agreeable to all 
organizations concerned, including mobile 
home park operators and owners, the local 
health authority, and other involved groups. 
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Once adopted, such a program should be 
enforced to assure that all mobile home lots rot 
meeting established minimum space reaquire- 
ments will be eliminated. 

There should be a clearance of at least 15 ft 
between adjacent mobile homes and between 
mobile homes and other structures except that 
mobile homes placed end to end need a clear- 
ance of only 10 ft when opposing rear walls are 
staggered. Mobile homes should be at least 25 
ft from any park property line abutting upon a 
public street or highway, 15 ft from all other 
park property lines, and 10 ft from any area 
such as a park street, a common parking area, 
or a common walkway. When determining 
clearances, any accessory structure that has a 
horizontal area exceeding 25 ft?, located within 
10 ft of a window on a mobile home, should be 
considered as part of the mobile home if the 
accessory structure has an opaque top or roof 
higher than the window. 

If driveways are provided for individual 
mobile home lots, they should be at Jeast 8 ft 
wide, with an individual 2 ft added if they also 
serve as walks. The on-lot parking space served 
by the driveway should have dimensions of 9 ft 
wide by 20 ft long. 

It may be desirable to provide storage facili- 
ties for each lot in order to discourage the stor- 
ing of objects under mobile homes. Many 
mobile homes presently built do not contain 
ample space for storing equipment such as 
rakes, shovels, garden hose, lawn chairs, and 
other similar items. The storage of such items 
under a mobile home is undesirable since they 
can provide a potential harborage for rodents, 
snakes, insects, and other pests. 


Recreation Areas 


Mobile home parks that accommodate 25 or 
more mobile homes should be provided with at 
least one easily accessible recreation area. When 
several different age groups are to be provided 
for, it may be desirable to have two or more sep- 
arate areas to serve the varied interests. 

For safety reasons, recreation areas should 
always be located where they are free of traffic 
hazards. It may also be desirable to provide 
some sort of buffer zone around the area such 
as trees, bushes, or other vegetative growth. A 
recreation area can be located adjacent to 
recreation or service buildings, if provided for 
efficient construction, use, and maintenance of 
both the area and the structure. 

Recreation areas should be provided in a 
ratio of at least 100 ft? of space per each mobile 
home lot. However, many planners will provide 
more recreational space than the minimum, 
depending on the availability of recreational 
facilities in the neighborhood of the mobile 
home park. Swimming pools, recreation build- 
ings, and child play areas can be considered as 
fulfilling part of the total requirement for recre- 
ational area. Each outdoor recreation area 
should contain at least 2500 ft? of area to assure 
adequate space for all activities. 

Swimming pools should be constructed and 
operated in accordance with all applicable state 
and local requirements and regulations. 


Service Buildings and Other 
Structures 


Every mobile home park should be provided 
with a service building containing emergency 
sanitary facilities consisting of at least one lava- 
tory and one flush toilet for each sex per each 
100 mobile home lots. Where feasible, the con- 
solidation of sanitary, laundry, management, 
and other service facilities in a single building 
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SITE PLANNING 


and location is recommended if the single loca- 
tion will adequately serve all mobile home lots. 
Consolidation is preferable for efficient con- 
struction, use, and maintenance of all facilities. 


Service Areas 


Where areas for the outdoor drying of clothes 
are necessary, it has been found that approxi- 
mately 2500 ft? per 100 mobile home lots is ade- 
quate with rotated use. It may be desirable to 
locate the drying yard near the service or Jaun- 
dry building, if provided, and as far as possible 
from roadways or traveled areas. It has been 
found practical to provide clothes-drying facili- 
ties on the individual mobile home lots pro- 
vided that drying units are standardized and are 
properly located and installed. Where the 
clothes-drying facilities are permitted on the 
individual mobile home lots, it is suggested 
that they be provided as part of the basic facili- 
ties to assure that the same type of unit, located 
in the same general area of each mobile home 
lot, is used throughout the park. Umbrella-type 
lines in permanent sockets are recommended. 
The use of individual drying facilities also 
requires that the owner or operator develop 
and enforce rules that permit clothes drying 
only on the facilities provided. All clothes-dry- 
ing areas, whether centrally located near the 
service building or on the individual mobile 
home lot, should be adequately screened from 
view so as not to detract from the appearance 
of the mobile home park or be objectionable to 
residents on adjacent property. 
lf desired, car-wash and other general-pur- 
pose facilities can be provided as a service to 
residents of the mobile home park. Any such 
facilities should be properly constructed and 
preferably screened from view. 





fa 
| 
i 
Wy! 
Veui 


(a 
































Kin 
' | 


' 
| 


Mihi 


'; ; wy 
ati 
: ee Mae 1 
hot, 
! 
J 





Fig. 2 
970 








Mobile Homes and Parks 


MOBILE HOME LOTS 


DUAL MOBILE HOME LOTS 
TES PARKS, AND SUBDIVISIONS) 


meeting Basic Requirements 


The mobile home lot is the land area, large or 
small, upon which the home is placed and 
which provides space for all the belongings and 


activities of its occupant. 


Required Functional Areas 


The individual mobile home lot consists of six 
component areas which reflect the basic func- 
tions of the mobile home site—pad, parking, 
entrance, outdoor living, utility corridor, and 
storage. The arrangement of these six func- 
tional components of the lot is somewhat vari- 
able, but typically looks like Fig. 1. 

The only component of this arrangement that 
is fixed is the utility side of the home, which is 
always on the right side when facing the mobile 
home hitch. The other areas are variable, 
depending primarily upon the lot size and unit 
orientation on the lot. 

Each mobile home lot is usually required, by 
ordinance, to provide the pad, parking area, 
outdoor living, and storage areas. Existing stan- 
dards vary but typically define a minimum lot 
size and minimum yard areas which does not 
give the flexibility of lot size required because 
of the highly variable size of homes. A mini- 
mum distance between homes and setbacks 
allows this lot size flexibility. 


Convenience in Relationship 
of Use Areas 


The arrangement of the six functional compo- 
nent areas of the lot should be determined by 
the floor plan of the home, the characteristics of 
each site, and the logical and convenient rela- 
tionship of on-lot space. The sequence in which 
residents use the component areas should be 
reflected in the lot arrangement. Occupants 
arrive at home in a car, make way from the car 
to the door, and go in. They live in the house 
and occasionally use the yard area as an exten- 
sion of living space. Logically, the parking pad 
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should be between the outside parking area 
and door. The outdoor living area should be 
adjacent to the home and near one of the two 
entrances. 


Accessibility and Barrier-Free 
Access 


The mobile home lot should be accessible for 
handicapped people. With alterations in tradi- 
tional design and setup, barriers can be 
removed, making the mobile home entrance 
accessible to people with limited mobility. 

Present site barriers to handicapped people 
relate mainly to home access. Floor elevations 
are typically 17 to 33 in higher than the sur- 
rounding grade, thus requiring an entry stair to 
reach the door level. Accessibility for the hand- 
icapped can be achieved by eliminating steep 
grades and steps, and by providing wide walks 
and ramps. 


Walks Walks from the parking area to the 
main entrance should be at least 42 in wide to 
allow for a person on crutches or wheelchair to 
move freely. If the slope of the walk is greater 
than 5 percent, a handrail should be provided 
and the slope of the walk should not exceed 
8.33 percent. Walks should have a continuous 
smooth common surface not interrupted by 
steps or abrupt changes in level greater than % in 
in height. Where walks meet parking areas, 
they should blend to a common level by means 
of a ramp or curb cut where necessary. Curb 
cuts or ramps should have 4 textured nonslip 
surface such as a broom-finish concrete. 


Ramps Ramps from walk or parking surface to 
door level are not normally feasible because of 
the height of floor level above grade and the 
limitations on wheelchair climbing ability. 
Ramps should not be greater than 8.33 percent 
in slope or less than 42 in in clear width. 

Ramp lengths depend upon the height of the 
floor above grade, generally 17 to 33 in, and 
would have to be 17 to 33 ft in length. In addi- 
ft entrance landing would have to be 
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swing past the landing area if it opens to the 
outside. 

The most viable solution to providing barrier- 
free access to the mobile home entry levels is to 
lower the home to grade by placing the home 
over an area excavated to accommodate the 
wheels, frame, and axles of the home. Approxi- 
mately 6 in of height should remain above 
grade for ventilation of the home, and at least 
18 in in areas where under-unit utility connec- 
tions are made. The 6-in change in grade 
between walk and entry level can be handled by 
providing a short ramp at up to 8.33 percent 
grade. 


CREATING PRIVACY 


Mobile home sites should provide a private out- 
door living area suitable for eating, entertain- 
ment, and relaxation. This area should be 
reasonably spacious, private, and as free as 
possible from the visual and noise intrusion of 


neighboring areas. 


Lot Size and Unit Orientation 


The outdoor spaces of mobile home lots are 
defined by the mobile home itself, its floor plan, 
and its relationship to other mobile homes, 
roads, adjacent structures, and physical fea- 
tures. Each of the spaces around the mobile 
home may accommodate one or more functions 
(parking, entrance, outdoor storage building, or 
patio) which are normally part of every lot. 

The size and arrangement of the exterior 
spaces of mobile home lots are variable. Con- 
sequently, the location of parking and outdoor 
living areas may vary from one lot to the next, 
depending mainly upon lot size. They may con- 
sist of the arrangement of functional compo- 
nents unique to the mobile home park, or they 
may be similar to those of the typical subdivi- 
sion lot with site-built homes. 


Small-lot and medium-lot developments 


(5000 ft? or less) typically consist of homes posi- 
tioned perpendicular to the street. Outdoor liv- 
ing space occupies the front yard segment from 
the midpart to within 30 ft of the street. 
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Private living space on the front “main 
entrance” or “side” of a mobile home is a devi- 
ation from the traditional single-family home 
where rear yards are reserved for private activ- 
ities and the front yards are the main entrances. 
In the mobile home lot, this front and rear yard 
function is combined and is normally found on 
the side of the unit. This “side” or front yard 
location, unique to mobile housing, is caused 
partially by the long and narrow design of the 
unit with no significant rear entrance. The front 
“side” location is also due to siting practices 
where the unit is usually placed perpendicular 
to, rather than parallel to, the street. This front 
yard living space is usually small, and is bor- 
dered by elements which are not totally com- 
patible with its use as a private living area. On 
the side nearest the street, it abuts the driveway 
and parked cars; on the other side, the utility 
hook-ups and windows of the adjacent mobile 
home limit attractiveness and privacy. 
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Larger lots allow more flexibility in the place- 
ment of homes and result in the exterior spaces 
being less rigidly defined. 

Even with the same perpendicular arrange- 
ment to the road where there is more distance 
between the patio and the neighboring utility 
connections, electric meter and windows, the 
patio becomes a more private and livable area. 

Large lots, those greater than 5000 ft? in area, 
allow the home to be placed parallel to the street 
in conventional single-family subdivision fash- 
ion. On these large lots, the private living space 
moves to the traditional rear yard location. How- 
ever, the design characteristics of the typical 
mobile home unit regarding a rear entrance do 
not enable the yard location to function as well 
as it does in the case of on-site-built homes. Pri- 
vacy can be maximized with this arrangement 
for mobile homes, an essential in mobile home 
living where the indoor space is limited. 

Other more innovative lot arrangements, such 
as homes clustered around a parking court or 
open space area, are sometimes used in small- 
to medium-sized lot mobile home subdivisions. 
These arrangements are usually employed 
where the double loading of a through street is 
not possible or where lots are desired in an iso- 
lated corner of the site. Although patios still 
occupy the front yard, these arrangements 
sometimes result in more usable exterior spaces 
without the intrusion of parking and adjacent 
utility corridors on outdoor living areas. 


Height of Surrounding Structures 


On most mobile home lots where distances 
between homes are small, the height of the 
neighboring home affects the spaciousness 
and privacy of the patio area. A higher structure 
blocks and dominates views. Screening the 
view of adjacent mobile homes will lessen the 
feeling of closeness arising from unit height. 
The effect of height on an enclosed space is an 
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important design variable, because mobil 
homes are normally placed 1% to 2 f hi ti 
than necessary. There is no reason ghee 
floor of the home has to be 2 to 2% f sho e 
grade after the home is in place. The only = 
son for this height is to provide room for val 
wheels and axles upon which the home ss 
transported to the site and for sanitary Utility 
connections. The home can be lowered to the 
ground by a method called low Profiling, as 
long as clearance of 18 in under the frame is 
provided to allow hookup of the Sanitary sewer 
line under the home. 

Low-profile grading of the mobile home pad 
involves creating an 18 in depression in the pad 
area for the full length of the home. The home is 
then rolled into place and piers are constructeq 
to support the frame. Wheels and axles may be 
removed and used again for transporting other 
homes. The 18-in lowering of the home allows 
about 6 to 8 in for ventilation of the underfloor 
area, which is necessary to prevent moisture 
buildup and mildew damage. This 6- to 8-in 
space is then skirted to conceal the underside of 
the home and seal off the crawl space while 
maintaining adequate ventilation. Provisions 
for adequate drainage should be made depeng- 
ing upon groundwater, drainage, and soil con- 
ditions. 


Sloping Sites 


Mobile homes, by nature, are fairly adaptable 
to moderately sloping sites. Their long narrow 
shape requires that they normally be placed 
parallel to the contours but also requires roads 
to run perpendicular to the contours if road 
frontage is to be minimized. 

The placement of homes on a slope can affect 
the spaciousness and privacy of each lot. It is 
desirable if homes are adjusted so that the patio 
area faces downslope to take advantage of 
views and to provide visual separation of units. 
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screen plantings and Natural 


vegetation 
Where |ot sizes and spaces between mobile 
homes are small, screen plantings can create as 
much privacy as is found in larger lot develop- 
ments. Evergreen trees OF shrubs can be planted 
glong lot lines or close to the patio area to visually 
separate neighboring homes. Evergreen trees 
such as pines, firs, or spruces are best suited to 
lots with considerable room for mature growth. 

Of course, planting trees for screen purposes 
requires 8 compromise of space for mature 
growth and massing for immediate effect. Usu- 
ally evergreen trees should be planted at about 
10 to 15 ft apart and staggered to create a rea- 
sonably dense screen, although some may 
eventually have to be removed. 





Fig. 6 





Fig. 8 4125-f lot. 


. Smaller lots can use other screen plantings 
like hemlock or arborvitae, tall shrubs like 
privet, tall hedge, or broadleafed evergreen 
shrubs to create the screen effect and require 
less space. 

All screen plantings should be massed in 
clusters of one or two plant types rather than 
scattered about the site. 


Screen Fences 


Screen fences can also create privacy in the 
patio area but if not properly executed are 
more likely than plantings to detract from the 
general appearance of the lot and neighbor- 
hood. Fences offer the advantage of taking up 
little space and thus being adaptable to small 
lots while creating a complete visual barrier 
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between homes. Fences should not be over 6 ft 
high and should be used in small sections 
placed close to the patio area. Their direct 
exposure to the street should be minimized 
because they can become a rather imposing 
structure if overdone. L-shaped sections of 
fence work very well. Fences should be con- 
structed to create a simple surface texture. The 
pattern of shadow created on the fence surface 
is all the ornamentation that it needs. Colors 
may be very subdued. The simple cedar picket 
or redwood basketweave fences have been 
successful in residential use. Board-and-batten 
or louvered fences are also good designs. 
Small shrubbery can be used in conjunction 
with fences to soften their typical hard lines 
and edges. 
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Fig. 11a 12-wide expandable—59 by 12 ft, 792 ft?, two bedrooms, one bath, expandable living room. 
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Fig. 11b 12-wide—56 by 12 ft, 672 ft’, two bedrooms, two baths. 
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Fig. 11¢ Double-wide—24 by 56 ft, 1344 ft?, two bedrooms, family room, two baths, utility room. 
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TYPICAL MODULES AND 
ARRANGEMENTS 


Fig. 13 
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Fig. 15 


Parallel Arrangement—Zoning 


The site should be in a residentia| 
mobile home courts are permitted o, in 
ier zone provided the site is not Su 
unhealthful or adverse influences. 

If unzoned, the location chosen sh 
such that the mobile home court wil 


Zone if 
a heay. 
Bject to 


Ould be 


: | 
subject to unhealthful or adverse influc, be 
and will not itself adversely affect i iy 

cent 


neighborhoods. 


Community Facilities 


The site should be accessible to sch 
churches, and shopping facilities as for 
residential uses. 

The site should be within reasonable com 
muting distance of employment. : 


00ls, 
Other 


Perpendicular Arrangement—Lot 
Area 


Lot areas should be 3000 ft’ or larger for aach 
mobile home, with possibly a few lots some- 
what smaller. 


OPTIMIZING ATTRACTIVENESS OF 
HOME AND LOT 


Optimum Orientation 


Views of mobile homes from the street are 
most attractive when units are placed parallel 
or angled toward the street. This arrangement 
creates the same relationship of home to street 
found in most on-site-built housing develop- 
ments. 

In some instances, various groupings of 
homes have a positive effect, typical of some of 
the newer, creative land development concepts. 


Low Profile 


The mobile home is an unusually long, narrow 
structure compared with typical on-site-built 
homes. It is usually placed on a long, narrow 
lot. The height of the home tends to accentuate 
this appearance because the single-wide home 





Fig. 16 





is almost as high as it is wide, when resting 2 to 
3 ft above grade. 

Lowering the home to the ground helps 
improve its appearance by making it look wider. 
This is especially effective in groupings of mobile 
homes. The appearance of both single- and dou- 
ble-wide homes is equally improved by low pro- 
filing, and the double-wide with this treatment 
really appears like a traditional ranch home. 


exterior Finish of Homes 


The exterior treatment of mobile homes Varies 
from manufacturer to manufacturer. Two recent 
trends in mobile home exteriors seem to offer 
an especially pleasing appearance. Some man- 
ufacturers are offering wood siding, the tex- 
tures and colors of which create a warm 
appearance and are easily blended with the nat- 
ural features of the lot. Many homes, especially 
double-wides, are offered with a shingled and 
peaked roof which makes the home look more 
like a traditional on-site-built ranch house. 


Landscaping 


Landscaping of the mobile home lot is the key 
to unifying the home and lot. Landscaping 
frames the home, defines the yard, and gives 
the home an image of permanence in relation 
to the site. 

Landscaping may include street trees, on-lot 
shade trees, screen plantings, shrubs, lawns, 
and ornamental plantings. The most important 
landscape elements are those which visually 
define private outdoor living space on the site. 
Deciduous shade and evergreen screen tree 
plantings provide the most dramatic impact on 
the visual character and livability of the mobile 
home lot. They define and limit exterior space 
by creating private spaces on the lot. 


CONTROLLING CLIMATE 


Shade Trees on South in Warm 
Climate 


Plantings can help moderate climate, thus 
reducing energy demand and improving the liv- 
ability of mobile homes. In hot or temperate cli- 
mates, it is desirable to plant deciduous shade 
trees on the southern side of the home. Decidu- 
Ous trees provide shade during the summer 
months yet allow sun to penetrate to the home 
during the colder months of the year when 
branches are bare. 


Windbreak on North or Northwest in 
Cool Climate 


In cool climates, it is desirable to plant ever- 
green windbreaks on the northern of north- 
western exposures of mobile homes to deflect 
cold winter winds around mobile home sites. 
Plantings will reduce wind for 4 horizontal dis- 
lance equal to 25 times their height. 


Buildings are usually the dominant vertical ele- 
ments which define exterior Spaces for human 
USE IN Most residential developments. The den- 
sity of mobile home developments with their 
one-story, long, narrow homes doesn't normally 
result in adequate exterior spaces. Without major 
landscaping to diminish the visual impact of 
many units or to further articulate the commu- 
nity and private Space in mobile home develop- 
ments, exterior spaces are monotonous. Trees 
Provide an Opportunity to define and enhance 
yards and living spaces within the mobile home 
development and between individual lots. 


Fig. 17 
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Fig. 18 Summer. 





Fig. 20 
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Trees for planting in mobile home develop- 
ments should be selected with two considera- 
tions in mind. First, they should be space 
definers but not significant space users, and 
paved parking surface may be desirable. 
Screening of the parking area can be accom- 
plished by leaving a small area between the 
Patio surface and parking pavement for a plant- 
ing bed. A few upright shrubs or yews, or a tall 
hedge, decrease the view of parked cars from 
the patio area. 





Fig. 19 Winter. 
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Optimum Orientation of Living Areas 


It is desirable to orient mobile home units, 
when possible, to take advantage of the charac- 
teristics of their respective climatic regions. 


North 





Inactive Areas 


25° South-Southeast 
Onentation Generally Best 


Fig. 21a Hot, arid regions. 


North Inactive Zones 


Minimize 
East & West 
Facing Walls 





5° South-Southeast 
Onentation Generally 
Best 


Living Area Should be 
Shaded by Trees or 
Trellis Structures 


Fig. 21c Temperate regions. 


Control Air Circulation—Capture 
Breezes 


Screen plantings or fences can also be posi- 
tioned to direct and channel daily or seasonal 
breezes in hot climates. 


Fig. 22 


Primary Outdoor & Home 


7 Inactive Zone 





12° South-Southeast Orientation 
Generally Best 


Fig. 21 Hot, humid regions. 


© North 
&Q T Inactive Areas 





17°5 South-Southeast Orientation 
Generally Best 


Fig. 21d Cool regions. 
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GROUP MOBILE HOME SETTING 
(PARKS AND SUBDIVISIONS) 


meeting Basic Requirements 


clustering of mobile homes Mobile home 
group settings in both rental parks and subdivi- 
sions are mobile home sites clustered together 
to utilize organized support systems including 
streets, Sewer, water, electric, and fuel services. 
The mobile home grouping benefits from shar- 
ing the costs of support facilities. Also, lower 
land costs May result because smaller lots are 
feasible when public sewer and water systems 


are used. 


Organized support systems—utilities Mobile 
home park development standards usually reg- 
ylate the basic design of utility distribution sys- 
tems. In subdivisions, utilities may be located 
beneath the street pavement, outside of the 
pavement area but within the right-of-way or in 
easements On individual lots. Location beneath 
the street pavement does not require additional 
right-of-way width, but the pavement must be 
disrupted each time a utility must be serviced at 
locations other than access holes. Utility ease- 
ments can sometimes be used to advantage 
within the mobile home subdivision. Locations 
along the rear lot lines usually do not require 
additional utility lengths. In this approach, the 
easement area is not wasted because it is 
‘acluded in the tax-revenue-producing deeded 
lot, and street pavement is not disrupted for 
servicing. 

in mobile home developments, it is generally 
more economical to run utility mains under the 
mobile homes, thereby reducing the cost of 
providing laterals. to each home. Costs can 
sometimes be reduced up to 30 percent where 
utilities are under the homes, but utilities han- 
dled this way can normally not be dedicated to 
a municipality for ownership and maintenance. 
Utilities located beneath the units usually 
require a condominium ownership of land with 
agreements for the maintenance of the subsur- 
face improvements. Utilities, or even roads, do 
not have to be dedicated to a municipality when 
condominium ownership is involved and there- 
fore may not have to meet standards required 
of dedicated streets or utilities in conventional 
single-family subdivisions. 

Subsurface utility lines, while not visible, still 
require that land be cleared for their installa- 
tion. Therefore, the amount of disturbance to 
existing natural features determines the extent 
to which utility line locations will adversely 
affect a site. 


Streets 


Streets are provided for safe, convenient access 
to individual mobile home sites and to commu- 
nity facilities. Street design for mobile home 
developments is based upon a few general 
engineering principles which ensure reason- 
able traffic and pedestrian safety. 
Street alignments should be based upon 
Sight distance and probable roadway speeds 
Riad computation methods endorsed by the 
Nstitute of Traffic Engineers. Generally, a mini- 
Mum practical curve radius in residential areas 
'S 100 ft, with 30 ft acceptable on minor streets. 
Street alignment at intersections is especially 
aig The preferred angle of street intersec- 
‘Ons is 90°; for safety purposes, streets should 
Never intersect at angles less than 80°. When 
WO Streets intersect the same street, they 
should either form a through intersection oF be 
Offset by at least 100 ft. 

Street gradients affect the visual character, 
‘atety, and accessibility of the mobile home 


ee Generally speaking, grades 
etween 2 and 7 percent are the most desirable; 
and a minimum of 0.5 percent is necessary on 
all curbed streets to prevent pooling of water. If 
ees must be less than the minimum in 
ry tlat areas, special subgrade compaction 
and street construction controls are necessary. 
Streets of less than 2 percent grade are visually 
perceived as flat. Moderate slopes of 2 to 7 per- 
cent usually result in a more interesting 
streetscape and encourage more imagination 
in the siting of homes. 

Streets should generally not exceed 12 per- 
cent grade, but on minor streets, grades of up 
to 15 percent are acceptable. Where steep road 
gradients are unavoidable, care must still be 
taken to flatten grades at intersection areas; 
gradients within 100 ft of intersections should 
not exceed 10 percent, with 4 to 6 percent 
preferable in snow or ice areas for a distance of 
50 ft. 

Circulation layout determines the accessibility 
of the mobile home site within each develop- 
ment. In properly designed residential neighbor- 
hoods without through traffic, travel distances 
from residences to collector streets are short, 
actual traffic speeds are low, lane capacity is not 
a controlling design factor, and inconvenience or 
short delay is a minor consideration. 

In conventional single-family residential 
neighborhoods, traffic speed should be slow, 
approximately 25 mi/h. In mobile home areas 
where density is higher, speed should not 
exceed 15 mi/h. Momentary delays to allow 
other traffic to pass around parked cars is 
acceptable, and it is customary to drive slowly 
to avoid children and pets. 

Pavement widths should be determined by 
considering probable peak-traffic volume, park- 
ing needs, and limitations imposed by sight dis- 
tance, climate, terrain, and maintenance 
requirements. It is senseless for streets to be 
wider than absolutely necessary, excessive 
widths only increase development costs which 
are passed on to the lot renter or owner. Also, 
from an ecological point of view, avoiding 
excessively wide streets means less impervious 
surface, which results in less storm-water 
runoff. The special problem of delivering mobile 
homes to lots is not a major consideration in 
determining street widths. Spacing between the 
mobile homes and the grades from street to lot 
are of much greater concern. Movement of 
mobile homes from their original placement on 
a lot is uncommon. When homes are to be 
moved through narrow streets, notice may be 
given to remove parked cars from the street. 

Where streets also serve aS pedestrian walks, 
they should be built with a 2 ft wider cartway 
than otherwise required. All entrance streets 
and other collector streets with guest parking 
should be 28 to 30 ft wide; this provides for two 
moving lanes and 4 parking lane on one side. 
Collector streets without parking should be 24 
to 26 ft wide. Minor streets with parking on one 
side should be 26 ft wide; and local streets, 
courts, plazas, and cul-de-sacs with no parking 
should be 20 ft wide. A 20-ft-wide pavement Is 
the minimum width which generally offers 
year-round utility and convenience where snow 
and ice control is necessary. 

One-way streets may be allowed at 11-ft 
widths in the following situations: (1) adequate 
off-street parking is assured; (2) the climate is 
mild, and snow and ice control problems can- 
not be foreseen; (3) total loop length will not 
exceed about 500 ft; (4) no more than about 25 
dwelling units are served; (5) adequate longitu- 
dinal sight distances can be provided; and (6) 
vehicle speeds may be reasonably expected in 
the 10 to 15 mi/h range. A 16-ft-wide pavement 


Mobile Homes and Parks 


MOBILE HOME LOTS 


may be a practical loop street alternative in dif- 
ficult terrain where cross-pavernent ground 
slopes are severe, where vehicle speeds will 
not exceed 10 mi/h, and where other above- 
outlined considerations can be met. Under the 
various conditions outlined, the 16-ft-wide 
pavement can be functionally effective, but will 
result in a higher level of resident inconve- 
nience than a wider pavement. Sixteen feet 
cannot be considered a desirable pavement 
width but must be conceded to be acceptable 
under certain conditions, where necessary to 
avoid destruction of natural features. 

Street rights-of-way are a_ consideration 
unique to the mobile homes subdivision devel- 
opment. Streets within rental parks simply are 
not dedicated to the municipality, since the 
entire park property is owned by the park devel- 
oper-operator. In order to achieve maximum 
density, a park developer will usually retain 
ownership of roads and therefore does not 
have to meet local standards for roads or 
reserve a wide right-of-way. 

Within the mobile home subdivision, the 
streets and street rights-of-way are dedicated 
or retained in the ownership of the homeown- 
ers’ association. 

When roads are to be dedicated, they have to 
meet the same standards applied to all roads 
within residential areas. This generally means 
that a 50-ft right-of-way is required. The result- 
ing arrangement of space, small lots, and wide 
rights-of-way is comparatively wasteful of 
space. Space is still lacking where it is most 
needed (in the outdoor living area of individual 
homes) because lot sizes are still usually small. 
On the other hand, an excess of space is pro- 
vided where it is needed least. The distance 
between homes on opposite sides of streets is 
sometimes 70 to 80 ft or a more generous spac- 
ing than is needed in a small lot development. 

Street rights-of-way must be adequate to pro- 
vide required street pavements, sidewalks, 
drainage facilities, and utilities as needed, 
when they are placed in the rights-of-way. 
Right-of-way widths are too frequently fixed 
uniformly by local ordinances, regardless of the 
actual space required to accommodate neces- 
sary improvements. Excessively wide rights-of- 
way waste land and result in avoidable 
maintenance costs to the municipality; a com- 
munity realizes no tax revenue from street 
rights-of-way. This land would be better 
devoted to individual building sites rather than 
public right-of-way. 

Sidewalks along the road edge in suburban 
residential areas are being provided less fre- 
quently than in the past, and the amount of 
pedestrian us? varies. Placement of sidewalks 
immediately adjacent to the road is not really a 
safe location unless curbs are provided. More 
elaborate developments have interior pedes- 
trian paths linking logical origins and destina- 
tions such as clusters of individual homes to 
community facilities or to convenience com- 
mercial areas. Paths or sidewalks other than 
these are not necessary in low-traffic-move- 
ment areas. 

Drainage facilities may include either grassed 
swales or curb gutters and subsurface storm 
drainage structures. Where roadside drainage 
swales are used, they normally require a right- 
of-way at least 10 ft wider than the pavement 
width. Thus if a 28-ft pavement is used and 
swales are located on both sides, a total right- 
of-way of 48 ft would be required. If streets are 
curbed, there may be no justifiable reason for 
right-of-way widths to be much wider than 
roadway pavements. 

Dead-end streets must be provided with 
turnaround areas. Turnarounds in most con- 
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ventional single-family subdivisions are cul-de- 
sac streets with a 75- to 80-ft-diameter paved 
area. It is fairly common in mobile home parks 
to eliminate the turning circle for streets with 
fewer than 25 homes, substituting a T or Y 
turnaround incorporated into a parking lot clus- 
ter. T and Y turnarounds should utilize an 18-ft 
minimum radius on all turns. The residential 
dead-end turnaround is basically for automo- 
bile use, but larger vehicles must sometimes be 
accommodated. Residential streets will also be 
used, in decreasing order of frequency, by 
refuse collectors, delivery trucks, snow plows, 
moving vans, and fire trucks. Experience has 
shown that circular paved turning areas of 75 to 
80 ft in diameter function very well. 

Curbs along residential streets are usually 
justified for three reasons: (1) preventing the 
roadway pavement from breaking down, (2) 
controlling traffic from encroaching beyond 
paved surfaces, and (3) concentrating and 
channelizing storm-water runoff. Valid argu- 
ments have also been made against the use of 
curbs, making a clear-cut answer difficult. Pro- 
ponents of curbless streets regard curbs as 
both a needless expense and an ecologically 
unsound practice which disrupts natural sur- 
face drainage and requires expensive storm 
drainage facilities. Such facilities frequently 
concentrate storm water and produce water 
velocities which necessitate the collection of 
water in pipes and storm-water systems. These 
conditions tend to minimize the amount of 
water infiltrating the ground and can cause a 
considerable amount of fast-moving water to 
leave the site and cause off-site flooding and 
erosion. Swales, an alternative to curbs, can 
collect water where velocity is slowed and 
allow it to be absorbed into the ground. Propo- 
nents of curbless streets also question the relia- 
bility of curbs as a safety measure, citing how 
easy it is for a vehicle to strike or go over a curb 
and out of control. 

The decision to use curbs should largely be 
based on how effectively storm water can be 
removed from the site without causing harmful 
on- or off-site impacts. The feasibility of using 
swales should be explored as a preferred alter- 
native over the use of curbs during the early 
planning phase. If curbs are used, the rolled 
curb may be more desirable because of the 
numerous crossovers required for frequent on- 
lot parking areas, yet its effectiveness in con- 
trolling traffic may be less. If curbs are not used, 
pavements can be prevented from unraveling 
by using a thickened-edge pavement, extend- 
ing the base course beyond the paving surface 
by 6 to 8 in, or using anchored steel edging 
flush with the pavement surface. 


Community Facilities and Open- 
Space Systems 


Regulations for community facilities and open- 
Space systems typically require that at least 8 
percent of the gross site area be devoted to 
recreational facilities and that @ community 
building, storm shelter, laundry and drying 
facilities, toilets and a management office be 
provided. Depending on the size of the devel- 


opment, however, all these facilities may not be 
desirable or necessary. 


Accessibility and barrier-free access All com- 
munity facilities should be designed to elimi- 
nate barriers to handicapped users. Basic 
provisions which should be incorporated into 
site design include five major areas: 

Walks should be 42 in wide. If the slope of a 
waik is greater than a 1-in rise in a 20-in run, a 


handrail should be provided and the slope of a 
walk should not exceed a 1-in rise ina 12-in run. 
Walks should have a continuous common sur- 
face, uninterrupted by steps of abrupt changes 
in level greater than % in. Where walks cross 
driveways or parking lots, they should blend to 
3 common level by means of curb cuts, ramps, 
or other means. Curb cuts should have a tex- 
tured nonslip surface (such as broom-finish 
concrete). Walks should be provided with a 
level area no less than 5 by 5 ft where they ter- 
minate at doors; in no case should such walks 
extend less than 11 ft beyond the side from 
which the door opens. 

Ramps should not have a slope greater than 1 
ft in 12 ft and should be no less than 4 ft in clear 
width. If the ramp slope is greater than 5 per- 
cent and there is no drop-off, one handrail 
should be provided; where a ramp drops off on 
one or both sides, handrails should be required 
on both sides of the ramp. Handrails should be 
32 in high measured from the surface of the 
ramp and should extend 1 ft beyond the top 
and bottom of the ramp or turn at right angles. 
The ramp should have a nonslip surface. Each 
ramp should have a level platform at the top 
which is at least 5 by 5 ft, and this platform 
should extend at least 1 ft on the side from 
which a door opens. Each ramp should have at 
least 5 ft of straight level clearance at the bot- 
tom. Continuous ramps should have 3 ft mini- 
mum long intermediate-level platforms at 30-ft 
intervals for purposes of rest and safety and 
should have level platforms wherever they 
turn, which should be at least as wide as the 
ramp and 5 ft long (deep). 

Doors and doorways, exterior and interior, 
should have a clear opening of no less than 32 
in when the door is open and should be opera- 
ble by a single effort with one hand. 

Outside stairs should not have abrupt 
(square) nosing; a 1-in rounded nosing is desir- 
able. Stairs should have at least one continuous 
handrail 32 in high from the tread at the face of 
the riser. The handrail should extend at least 18 
in beyond the top step and beyond the bottom 
step or should be turned at right angles. Care 
should be taken that the extension of the 
handrails is not in itself a hazard, and the exten- 
sions should be made on the side of a continu- 
ing wall where available. 

Other facilities in common indoor and out- 
door facilities available for the convenience of 
physically handicapped persons include: 

® Control devices for light, power, heat, venti- 
lation windows, draperies, doors, and similar 
devices 

® Elevators 

® Kitchen arrangements 

® Swimming pool facilities 

® Telephone 

® Toilet rooms and toilet fixtures (including 
showers) 

# Water fountains 


Optimizing Attractiveness of Group 
Setting 


Variation in placement of homes in many 
mobile home developments, homes are 
arranged perpendicular to streets to reduce 
street frontage and minimize costs. This causes 
long narrow corridors lined with the trailer- 
hitch sides of mobile homes, showing mobile 
homes at their worst. Homes angled toward or 
parallel to the street are always more attractive 
because entrance facades are toward the street. 

Curvilinear street alignments are especially 
desirable over grid alignments because they 
decrease the inherent monotony or sameness 


of mobile home developments. Curved streets 
provide an ever-changing angle of view and the 
opportunity to see beyond the facades of 
mobile homes. Curves do not have to be sharp 
or long to be effective. Even gentle serpentine 
alignments help overcome the monotony cre- 
ated by rows of mobile homes. 

Other more innovative lot arrangements, 
such as houses clustered around a parking 
court or open space area, are sometimes used 
in small to medium lot developments. They are 
usually used where the double loading of a 
through street is not possible, or in isolated cor- 
ners of the development. These clusters are 
generally more attractive than rigid, perpendic- 
ular arrangements of homes, since they pro- 
vide some sites which are parallel to the street. 

Group configurations suited to specific site 
shapes and harmonious with topography 
should be used wherever possible to create sit- 
ing variety and interest. Homes placed other 
than perpendicular to the street help create 
individual home and occupant identity—a 
desirable design and psychological asset. 


Topography Development of land parcels with 
some topographic variation, either uniform 
slopes or rolling land, is aesthetically desirable 
for the mobile home development. The advan- 
tage of the moderately sloping site is that its 
development encourages clever unit siting and 
design solutions, and increased visual separa- 
tion of units. Mobile home parks can be devel- 
oped most easily on sites with 1 to 5 percent 
slopes. They can also be sited on slopes of 5 to 
8 percent with particular care given to the 
placement of each unit, but with some 
increased earthwork costs. Slopes of 8 to 12 
percent require special attention and substan- 
tially increase costs of grading and benching 
for the placement of streets and homes. Slopes 
greater than 12 percent are difficult to develop 
and require intense grading operations, result- 
ing in greatly increased costs. 

The unique shape of mobile homes requires 
a special relationship of streets and lots to 
topography. Because homes are long and nar- 
row, they are turned parallel to the slope where 
grades are above 3 to 4 percent to avoid exces- 
sive change in grade over the length of the 
home. With homes turned parallel to the slope, 
streets normally have to run perpendicular to 
the slope to service this arrangement of homes. 
Overall, the relationship of homes and streets 
to the topography makes economical develop- 
ment of mobile home sites practical only on 
slopes of less than 10 percent without exces- 
sive grading. 


Capacity of site to visually absorb development 
The density which you perceive in a mobile 
home development is determined not only by 
the number of homes per acre but also by the 
capacity of the site to visually absorb a certain 
number of units. In other words, the topogra 
phy and vegetation of a site affect the number 
of homes in your field of view at any one time. 

Rolling sites are especially desirable in this 
respect. They are visually closed, in that they do 
not expose the entire site to view from any one 
vantage point; the result of a site which is visu- 
ally broken into smaller areas is that only 4 few 
homes are visible at one time. 

Vegetation density also affects the capacity of 
the site to absorb development. The more veg 
etation which remains on the site after develop- 
ment, the fewer mobile homes will be visible 
from any vantage point. The preservation of 
existing trees and other vegetation, while desir- 
able, is difficult because of the densities at 
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jevelopments leave little undisturbed land. 
Many times only hedgerows, groupings of 
rees at selected locations or along stream 
banks and tree stands on steep sloping areas 
ynsuitable for development are preserved. 
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Fig. 23 Mobile home park sketch pian. 


Landscaping 


Landscaping of the group mobile home setting 
In both park and subdivision is an extremely 
important determinant of overall appearance. 
Major plantings can create visual absorption 
Capacity and reduce the impact of extensive 
development by eliminating the feeling of high 
density and giving the development an image of 
Permanence. Street trees should be planted 
along all streets or on individual lots to create a 
street-tree effect. Street trees within street 
rights-of-way or on individual lots should be 
Planted at a substantial size (2% to 3 in caliper) 
which provides a good balance of immediate 
effect and cost. Street trees should be planted 
about 40 to 50 ft apart. If an even spacing is 
Used, they may also be clustered at intervals 
along the road to create an alternating sequence 
Of open and planted areas along the drive. 

Street trees should be selected to assure that 

®y will not create a hazard or nuisance to the 
Streets, walks, or lots. Species of trees to be 
voided are shallow-rooted or weak-wooded 
nes, those that shed fruits and large seed 
Pods, trees with dangerous thorns, and espe- 
Cally those attractive to insects. 


Where large lots are involved or where particu- 
lar care has been taken in locating underground 
utilities, existing trees may be retained among 
the mobile homes. 

Utility placement beneath streets, with later- 
als run to units as in conventional subdivision 
design, results in higher development costs but 
makes possible the preservation of tree stands 


Coordination of Signs, Lighting, and 
Other Elements 


Mobile home developments can sometimes 
benefit from a group identity established by 
repetition of a design element. For example, 
a development containing all homes with 
wooden siding, or peaked, shingled roofs, will 
benefit from having attractive homes which 
harmonize throughout the development. 

Other design elements such as signs, lighting 
systems, and group mail receptacles can be 
tied into a coordinated design scheme by using 
sirnilar materials, colors, or designs throughout 
the development. For example, a total wooden 
scheme for site furniture including ali entrance 
and directional signs, street and walkway light 
standards, guardrails, mail receptacles, and 
benches can help give the development a desir- 
able overall identity and help unify the total 
development design. 

Caution should be exercised in creating 4 
“design theme” because the repetition of a bad 
design element is worse than no design coordi- 
nation. Occasionally, mobile home developers 
will develop a rather weak common design fea- 
ture which ties the development together with a 
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between homes. The difficulty associated with 
preservation of existing trees and vegetation in 
a high-density development establishes the 
need for significant landscaping to supplement 
or replace any natural features retained in the 
mobile home development 





group identity. The unifying elements should 
be subtle, not gaudy, and should retain a dig- 
nity worthy of a residential area. 


Unique natural features such as lake frontage, 
ponds, streams, and rock outcrops provide 
interest and opportunities for extraordinary 
design solutions. Their value in creating attrac- 
tive living environments is often demonstrated 
by their portrayal in the promotional material 
advertising a particular mobile home develop- 
ment. These features can be beautiful, positive 
landscape elements, but only if they are prop- 
erly improved and maintained. These types of 
natural features can easily become safety liabii- 
ities and nuisances if not Properly located, 
designed, and cared for. 

Curbs, in addition to facilitating surface water 
drainage, can affect the appearance of mobile 
home developments; they give an image of 
quality and permanence to the Streets, portray 
: Ti ede ae and help maintain nice 
awns. If curb is low hei 
fecal practical eight, rolled curbs are the 
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Fig. 24 Mobile home park sketch plan. 


Lawns are the lowest-cost, most mainte- 
nance-free and effective ground cover for large 
areas and provide the most acceptable setting 
for the mobile home. Lawn quality has a great 
impact on the attractiveness of the lot. Develop- 
ments where lawns are well maintained are 
much more orderly and clean looking than 
those where lawns and weeds are urimowed or 
only sparse lawn is evident. 


Organizing Uses 


Use area separation Community facilities 
should be separated from living areas but be 
accessible to all residents. Additional spacing 
between active community facilities and living 
areas should be provided; and landscape 
buffers, earth mounds, or screens should be 
considered in preparing the plan. 


Entrances Entrance drives should focus on 
community buildings, common facilities, or 
natural areas rather than on living areas and 
should establish a theme for a residential living 
environment. 


Convenience of community facilities Commu- 
nity facilities should be pedestrian-oriented 
facilities, separated from streets and parking 
areas and centrally located within the develop- 
ment to facilitate accessibility, unless unique 
natural features dictate another location. 
Separate off-street parking areas should be 
provided for the community facilities in relation- 
ship to size of park; normally not more then one 
parking space for each 10 dwelling units is 
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required in order to encourage pedestrian orien- 
tation. Development of the common open space 
should be planned so that natural amenities of 
the site can be preserved and accentuated. Natu- 
ral site drainage patterns can dictate the paths of 
lineal open space features or areas which may 
not be logically suited for the siting of homes. 

The most intensive community facility area 
should have the greatest separation from resi- 
dential living areas. Where outstanding natural 
features such as streams, trees, rock outcrop- 
pings, and topographic variety can be incorpo- 
rated into the open space, they should become 
an important part of the development plan. 
Mature trees in community facility areas greatly 
enhance the character of these common areas 
and the total mobile home development. 

Pedestrian pathways serve an important 
function in mobile home developments. Since 
the role of community facilities and open space 
may be emphasized, a safe, convenient pedes- 
trian link from private lots is desirable. Paths 
should be located to connect logical points of 
origin and destination. Individual lots should 
have access to paths leading to recreation facil- 
ities, convenience commercial areas, laundry 
facilities, bus stops, and community buildings. 
Paths should be separated from streets, where 
possible, by locating them within a lineal open- 
space corridor to the rear of homes or within a 
planted buffer strip between the walk and street 
where parking is in courts. If this is not possible 
it may be more desirable to locate walks ahead 
of the parking where it is immediately adjacent 
to the street rather than along the street. 
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Circulation—hierarchy of streets Streets 
within mobile home developments should be 
grouped into four functional categories (see 
Fig. 25): (1) courts, places, cul-de-sacs, (2) local 
streets, (3) subcollectors, and (4) collectors. 

Courts, places, or cul-de-sacs are very minor 
residential streets, the primary purpose of 
which is to serve individual lots and provide 
access to local or higher forms of streets. A 
place may be a dead-end, cul-de-sac street, or 
court with no through traffic and with limited 
on-street parking. Local streets are generally 
short and may have cul-de-sacs, courts, Of 
occasionally two or three branching places. 
Usually no through traffic should exist between 
two streets of a higher classification. The pur- 
pose of a local street is to connect traffic to and 
from dwelling units to subcollectors. 

Subcollectors provide access to local streets 
and courts, places, or cul-de-sacs and conduct 
this traffic to an activity center or to a collector 
street. A subcollector may be a loop street con- 
necting one collector or outside arterial street at 
two points, or conducting traffic between col- 
lector streets or arterial streets. 

Collectors are the principal traffic arteries 
within residential areas and carry fairly high 
traffic volumes. They function to conduct traffic 
to or between maior arterial streets outside the 
residential areas. A well-planned neighborhood 
maximizes the number of mobile homes 
located on either local streets or courts, places, 
and cul-de-sacs where there is no through traf- 
fic between streets of higher classification. 
Homes having direct access to subcollectors 
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Fig. 25 Mobile home park sketch plan. 


and collectors are allowable, but should be 
minimized. Local streets and courts are safe 
and desirable places to live; living areas are 
dominant and traffic movement is subordinate. 

Only a single moving traffic lane is necessary 
on local streets or courts, while subcollectors 
and collectors should have two moving lanes. 
Frontage of living areas on entrance roads and 
collector streets should be minimized. 


Providing Community Facilities 


The need for community facilities is related to 
the density of the development. Community 
facilities are especially important in small lot 
developments where private outdoor space is 
limited; they are somewhat less critical where 
lots are large enough to allow many activities in 
individual yards. At higher densities, commu- 
nity open space can compensate for small pri- 
vate exterior living space. 

Tot lots and areas for children to play away 
from the mobile homes are especially neces- 
Sary to minimize disturbance of the individual 
residents’ outdoor living areas. In develop- 
ments where lots are greater than 10,000 ft’, 
there is less dependence upon community 
Space; but playground and park areas for large- 
Scale activities are desirable as in any residen- 
tial area. 

Community areas should have a parklike 
atmosphere compatible with residential living 
environments. Community buildings and struc- 
tures should also be designed in a manner 
compatible with a residential living environ- 
ment rather than a commercial development. 

Public Outdoor open space commonly con- 
Sists of two types: “structured” and “unstruc- 





tured” facilities. Structured facilities include 
formal playgrounds, golf courses, shuffleboard 
courts, tennis courts, swimming pools, and 
related facilities. Structured facilities are nor- 
mally developed in a complex with a commu- 
nity building. Equally as important are the 
unstructured public open spaces, which can be 
as simple as open grass areas for spontaneous 
team games and other activities. The type of 
community facilities necessary for any mobile 
home development is determined by the occu- 
pants to be served. A family-oriented develop- 
ment may require more extensive outdoor 
open space for active recreation, whereas a 
retirement community may require less space 
but a greater variation of activity areas. Com- 
munity facilities commonly include such things 
as swimming pools, community buildings, 
vehicle storage areas, pedestrian paths, tot lots, 
and court games. 


Community buildings A community facility 
which is common to most new mobile home 
parks is the community building. It contains 
more than one activity and serves more than 
one function. Uses commonly built into a com- 
munity building include laundry facilities, meet- 
ing rooms, recreation rooms, and in the case of 
family-oriented parks, day-care centers. The 
building is normally constructed as part of a 
complex including structured outdoor recre- 
ation facilities, such as swimming pools and 
limited off-street parking. Community buildings 
should be designed with a residential character 
harmonious with the mobile home develop- 
ment. When constructed and managed prop- 
erly, the community building can be a major 
asset to the mobile home environment. The key 
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word becomes “management,” for after the 
mobile home development is established and 
the community building is constructed, it is the 
responsibility of the homeowners’ association 
in subdivisions, and the operator in parks, to 
maintain the structure and operate the activity 
programs. 

A secondary, but very important, function of 
the community building is that of storm shelte 
for mobile home residents. In areas of the ae. 
try where dangerous storms might occur, a 
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structurally adequate community building of 
ample capacity must be provided for the resi- 
dents’ safety. _ 
The Mobile Home Manufacturers Association 
recommends that approximately 10 to 15 ft? of 
floor area per mobile home unit should be pro- 
videa. 
Common vehicular storage area Much of the 
clutter and disarray in mobile home parks is 
due to the lack of a defined storage area for sel- 
dom used vehicles or recreational vehicles. Pro- 
visions for storage of these vehicles should be 
included in the mobile home development, 
especially where lots are small. In many mobile 
home parks, residents have more leisure time 
than their conventional housing counterparts; 
recreational equipment, snowmobiles, boats, 
and travel trailers are sometimes abundant. 
Recreational vehicles generally take up too 
much space to be stored on each individual 
home site. Common areas accessible to all res- 
idents of the development are necessary to 
store such vehicles or equipment. The storage 
area should be separated from the living areas 
of the site and should be a gravel or hard sur- 
face area enclosed by a security fence and ade- 
quately screened from sight. At least one 
storage space should be provided for every 19 
mobile homes. 


Swimming pools Swimming pools do much to 
enhance the image of a mobile home commu- 
nity. In fact, most high-quality mobile home 
parks include a swimming pool or some equiv- 
alent structured recreational facility. The gener- 
ally isolated location of mobile home 
developments suggests that such a facility is 
desirable, especially under certain climatic con- 
ditions and for specific segments of the mobile 
home market. Swimming pools are usually 
located near a community building and other 
structured facilities, and should be designed to 
accommodate the anticipated usership without 
undue crowding. An estimate of participation 
rate during typical summer weekends provides 
the basis for determining an appropriate pool 
size. This rate of participation varies with the 
expected population characteristics of the 
development. Approximately one-quarter of 
the persons at the pool will be in the water at 
any one time, and the pool should be designed 
to provide 10 to 15 ft? of water surface for each 
wader and 30 ft? for each swimmer. Deck area 
equal to or larger than the pool surface area 
should be provided. Most participants also 
desire a large, fenced-in turf area of equal size 
for sunbathing. 

A general rule of thumb for estimating 
required pool area is to provide 3 ft? of pool sur- 
face for each mobile home lot. (This standard 
assumes two potential participants per home, 
20 percent participation rate, 25 percent of 
actual participants in pool at any one time, and 
30 ft? of surface per swimmer.) 


Tot lots and playgrounds Tot lots are small 
playgrounds consisting of several pieces of play 
apparatus, swings, or climbing equipment pro- 
vided especially for use by young children. They 
should be located close to the homes which 


they serve or within the community recreation 
area where they can be easily observed and 
supervised. Ideally, a small tot lot could be 
established for each grouping of homesites so 
that children could use them without crossing 
collector streets in the development. Tot lots 
also work well, when located adjacent to adult 
recreation areas so that children may be 
observed by adults using other facilities. 
Playgrounds are somewhat larger in scale 
than tot lots and are normally oriented to ele- 
mentary-school-aged children. They should 
have safe apparatus which provide opportuni- 
ties for children to use a variety of motor skills. 
Such equipment can include tire or other flexi- 
ble seat swings, seesaw with tire safety stops, 
climbing arches or other apparatus on “soft” 
surface, and splinter-free climbing blocks. 


Court games _ Basketball and tennis courts are 
popular facilities for adult recreation. They can 
often be incorporated into a centralized recre- 
ation clubhouse complex where they are easily 
accessible via streets and pedestrian paths. 
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Both facilities require much space, Serve a |j 

ited number of people at any one time, and 8 
benefit from night lighting which increases +. 
number of people which can be served, ms 


General court games 
= Provide a variety of facilities to sery 
ous age groups including: 
Basketball courts (hard surface)—59 us 
per half court, daily capacity 7 
Volleyball (in lawn area)—72 us 
court, daily capacity 
Shuffleboard (hard surface)—20 users 
court, daily capacity — 
® Lighting for night use of court areas js 
desirable and will increase daily Capacity by 29 
to 30 percent. 


© vari- 


Tennis courts 

® Provide a fenced, low-maintenance, all- 
weather (hard-surface) court. 

= General capacity is 20 participants per day 
per court. 

# Lighting for night use is desirable and will 
increase capacity by 40 percent. 
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Fig. 28 Mobile home park sketch plan. 





home park sketch plan. 


Fig. 29 Mobile 
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General 


A stand should be provided on every mobile 
home lot to accommodate the mobile home 
and its attached accessory structures. The 
stand should provide an adequate foundation 
and anchoring facilities to secure the mobile 
home against any accidental movement. 

The stand should not heave, shift, or settle 
unevenly under the weight of the mobile home 
as a result of any frost action, poor drainage, 
vibration, or other such forces. 

Because the mobile homes now produced 
vary in size and shape, the stands should be 
individually designed to fit the dimensions of 
the mobile homes that will be accommodated. 
Consideration should also be given to the fact 
that many mobile home owners may later want 
to add carports or other accessory structures. If 
future additions are anticipated, the stand 
should be so located on the mobile home lot 
that the proper clearances can be maintained 
between the mobile home and other structures. 

Patios are frequently constructed as an inte- 
gral part of the mobile home stand. The patio 
area provides useful outdoor living space for 
mobile home occupants and can also be uti- 
lized for future additions to or expansions of the 
mobile home. It is recommended that patios 
have a minimum size of about 180 ft?. Often the 
construction of the patio is delayed until after 
the mobile home is placed in order to best fit 
the patio to the design of the mobile home. 


Location of Service Connections 


Individual connections should be provided at 
each mobile home stand for water, sewerage, 
electricity, telephone, gas, and other services. 


WATER SUPPLY 


An adequate safe supply of water under pres- 
sure should be provided to each mobile home 
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Fig. 1 Location of water and sewer riser pipes. 
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lot. The source and distribution system should 
be satisfactorily constructed and approved by 
the health authority having jurisdiction. 


Sewage Treatment 


If possible, the sewerage system of a mobile 
home park should be connected to a public 
sewerage system. If public sewers are not avail- 
able within a reasonable distance of the mobile 
home park, adequate treatment facilities must 
be installed to dispose of the sewage. Where 
the sewerage system of the mobile park is not 
connected to a public sewer, any proposed 
sewage disposal facilities should be approved 
by the health authority prior to construction. 
The effluent from such treatment facilities 
should not be discharged into any body of 
water without approval. 


DIMENSIONS OF MOBILE HOME 
STAND 


To accommodate modern mobile homes, the 
stand where the home is placed should be 10 
by 50 ft. 

From the mobile home stand to the stand line 
on the opposite side of street should be 60 ft 
minimum. 

To a common parking area, roadway, or walk, 
20 ft is typical, 10 ft minimum. 

The distance to a public highway or major 
street should be 50 ft with protective screening. 






SEWER 40' (STANDARD) 
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To the other boundary of the mobile isine 
court the distance should be 25 ft if adjoining 
uses are compatible; otherwise, 50 ft with pro- 
tective screening. 

The sum of the side yards at the entry side 
and nonentry side of the mobile home stand 
should be 32 ft minimum with at least 15 ft on 
the entry side and 5 ft on nonentry side. 


REFUSE HANDLING 


General 


Public health problems are often associated 
with improper storage, collection, and disposal 
of refuse. There are significant relationships 
between the incidence of certain diseases in 
humans and animals and improper refuse han- 
dling. It is also common knowledge that many 
hazards and nuisances, such as fire, smoke, 
odors, and unsightliness, are created by poor 
refuse handling practices. Experience has 
shown that application of the basic principles of 
sanitation to refuse handling results in substan- 
tial reductions in insects, rodents, and related 
health problems. 


Notes The design criterion for mobile home 
stands is 14 by 60 ft. (Most states allow 14-ft- 
wide movement for mobile homes.) Most dou- 
ble-wide units are 24 ft wide. 

Use landing mats or similar means for easy 
and accurate placement of mobile homes on 
mobile home stands. 
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Site considerations and placement of the 


mobile home on the site must suit the buyer's 
needs. 

A fully accessible mobile home placed on a 
site so that it is difficult or impossible for a dis- 
abled person to enter defeats the goal of inde- 
pendent living. 

Offered here are some observations and rec- 
ommendations for ways of placing the mobile 
home on the site to best accommodate the dis- 
abled user. 

Mobile homes resting upon their wheels 
have floor levels approximately 3 ft 0 into 3 ft 6 
in (91.5 to 107 cm) above ground. If they are 
raised and placed upon pier supports so the 
wheels and/or axles are clear of the ground, 
their floor levels may be from 3 ft 6 into 4 ftO0in 
(107 to 122 cm) or more above ground. The 
wheelchair user will require a ramp or other 
means of gaining access to the mobile home. 

The maximum slope for a ramp for severely 
disabled wheelchair users should not exceed 1 
in 20—1 unit of rise for every 20 units of run. At 
this slope a 4 ft 0 in (122 cm) floor height would 
require an 80 ft 0 in (24 m) long ramp. Moder- 
ately disabled wheelchair users may be able to 
negotiate a ramp slope of 1 in 15. This slope 
would require a 60 ft 0 in (18 m) long ramp. 

Clearly it would help to reduce the distance 
from ground to floor level and thereby shorten 
the length of the required ramp. Careful plan- 
ning and site positioning of the mobile home 
may eliminate the need for ramps altogether. 
The problem of access to the mobile home has 


several solutions. 


HILLSIDE PLACEMENT 

level access to the unit is most 
d could be accom- 
ing the unit par- 





Horizontal floor- 
desirable for everyone an 
plished on a hillside site by plac 


allel to the hill and constructing a bridge from Fig. 1 
| on the uphill side. 9. 


building 4 retaining 


the unit to the ground leve 
Another method would be 
wall and using earth fill. 






RETAINING 
WALL 4 FILL 
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Fig. 3 Bridges. 


EXCAVATION 


On flat sites a depression might be excavated to 
accommodate the wheels and axles of the unit. 
If this solution is employed, a storm drain must 
be installed to prevent flooding of the pit, and 
careful attention must be paid to the elevation 
of plumbing drains and sewer system at the 
location to ensure gravity flow of sewage. 





Fig. 4 





Fig. 5 


This solution has the added advantage of 
providing ground-level access to all doors and 
emergency exits. Also placing the unit in the 
ground would eliminate the need for founda- 


tion enclosure on two or three sides and would - 


help offset costs of the additional site work. 

In areas where no excavation is possible, and 
where hillside sites are not available, ramps 
may be necessary. 

Ramps should meet the following criteria: 

1. Slopes must not exceed 1 in 15. 

2. Ramps should be at least 4 ft 0 in (122 cm) 
wide. 

3. Handrails on both sides must be 2 ft 8 in 
(81 cm) high and have rails which are easily 
grasped. 

4. Handrails should extend horizontally at 
least 1 ft 0 in (30.5 cm) beyond the top and bot- 
tom of the ramp. 

5. There should be large flat platforms at the 
top and a large flat paved area at the bottom of 
ramps. 

6. Long ramps should be broken with flat 
platform rest areas at 30-ft (9-m) intervals. 

7. Ramps may turn or switch back, and they 
should have full-width level platforms wher- 
ever they change direction. 


RETAINING WALLS 
GRAVEL OR PAVING 


8. Ramps and platforms may be built of any 
durable weather-resistant material including 
wood, concrete, or brick. Ramp surfaces should 
be of a slip-resistant material or texture such as 
epoxy-sand, carborundum grit, or brushed con- 
crete, and in cold climates the ramp surface 
should be protected from snow buildup or have 
built-in snow-melting devices. 

It is recommended that steps be used in con- 
junction with ramps for the convenience of 
able-bodied people and those who find ramps 
difficult to negotiate. 


LIFTS 


Small electrically powered mechanical wheel- 
chair lifts may also be used to provide floor- 
level access to mobile homes where none of 
the above methods is feasible. 

Lifts of this type are commercially available 
and are designed for permanent outdoor instal- 
lation. They require the construction of a large 
level landing platform at the door and an elec- 
tric circuit for power. They are therefore not 
usable in the event of power failure. The lifts 
can be key-operated to prevent misuse. 

Some disabled people who may not be able 
to use a ramp independently may be able to use 
a wheelchair lift. 


CIRCULATION 


For wheelchair circulation, corridors, halls, and 
all doors must be a minimum of 3 ft 0 on (91.5 
cm) clear width. Most rooms have a diameter of 
at least 5 ft 0 in (152.5 cm) in which a person In 
a wheelchair can make a 36-° turn. 


KITCHENS 


Food Flow 


Some severely disabled people are unable to 
pick up a bowl or pot full of food and carry It 
across a room while at the same time maneu- 
vering their crutches, wheelchair, or other sup- 
port device. The kitchen in the demonstration 
unit is arranged in an extended U plan. The 
sequence of the work areas and appliances /s 
designed to facilitate food preparation. All coun- 
ters and surfaces provide a continuous, com- 
mon level surface from food-preparation area to 
the table. Food containers and other itmes can 
remain on the counter surface while being 
moved from place to place and onto the table. 
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990 Fig. 10 Kitchen plan. 
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__ COUNTER LEVEL OVEN WITH 


SIVINGING DOOR 4 SIOE MOUNTED 
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Some base cabinet space must be left open 
to provide necessary knee space below coun- 
ters to make it possible for wheelchair users to 
maneuver close to the counters while moving 
containers from point to point. 


Refrigerator/Freezer 


The refrigerator/freezer that best suits most 
people is a vertical side-by-side type which pro- 
vides freezer and refrigerator spaces at all reach 
levels. 

The refrigerator is placed so that doors can 
swing back 180° to allow close parallel 
approach and to provide easy access to door 
racks by people in wheelchairs. 


Sink 

Corner position The sink is located in the cor- 
ner so that more counter space is within easy 
reach of a person in a fixed position in front of 
the sink. This location reduces required move- 
ments and facilitates food flow from prepara- 
tion area to stove. The knee space required for 
seated people uses corner space usually allo- 
cated to inefficient storage. 


Spray hose The spray hose is located between 
the sink and cook top where it can be used for 
rinsing at the sink and for filling pots while they 
are on the stove. This is necessary for people 
with limited arm or hand use, who either may 
not be able to move pots full of water or for 
whom moving pots of boiling water may be 
especially hazardous. Cold water added to boil- 
ing pots will lower the temperature to a safe 
level before they are moved to the sink for 
draining. 


Food Preparation/Dishwasher 


A food preparation/work area with knee space 
for seated people is provided between the sink 
and dishwasher. This location pices the sink 
within easy reach of food-preparation area and 
also allows easy transfer of dishes from sink to 
dishwasher. 

A standard front-opening dishwasher with 
roll-out baskets and front controls is adequate. 
The food-preparation area has a lift-out cutting 
board which can be replaced with a bowl holder 
for those people who have difficulty holding 
bowls in place while mixing. The bowl holder 
consists of a %-in (2-cm) plywood panel with 
openings to fit bowls or plans of various sizes 
and shapes. A foarn-rubber strip at the lip of 
each opening prevents bowls from spinning 
during mixing and makes one-hand mixing 
possible. Additional panels can be easily fabri- 
cated to meet specific user needs. 
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Fig. 13 Flood flow diagram. 
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moval 
waste Reme oem | CLEAR KNEE SPAce UNDER 
pisposal unit A standard electric disposal unit = — --———____ 
. placed in the smaller side of a double sink. 
a sink is offset, and the disposal unit and < LINE OF ENCLOSING 
nclosed in a cabinet to prevent CABINET BELOW 


lumbing are © 


interference with wheelchair knee space. Ne 


Trash compactor The compactor included in \ 
Fig. 16 Is 2 standard model with a swinging 
door. Many severely disabled people have dif- 


ficulty carrying trash or garbage to outdoor 
containers. A trash compactor can reduce the 
bulk and the need for frequent trips. However, 
it can also make the trash bundle heavier so 
that a severely disabled person may require 
assistance or may need to empty the com- 
ctor before the bundle becomes too heavy 


DISPOSAL 
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Cook Top WW €—T RASH COMPACT OR 
A cook top is used instead of aconventional #§ = —#-—------ 

stove to allow knee space under the unit. This P => 

allows severely disabled people who otherwise Te = 

would not be able to use a stove to approach 5% ) 

close enough to operate controls and handle re 

pans. This arrangement exposes the disabled oe 


person to the hazard of spilling hot liquids in 
the lap, but it may be the only way some people 
can use the stove. Great caution must be exer- 
cise by the user. 

Because of the increased probability of spills 
with raised burners, a smooth ceramic cook top 





unit with electronic touch controls to one side | 

was installed which has no raised burners OF Fa ee 
knobs and provides @ smooth continuous sur- os : 
face upon which cooking utensils can be easily ; ECV) 


maneuvered. — 
The location of burners on cooking units !s Cc. 


important. People—especially seated people— ee 
should never have to reach over OF between 

front burners to reach those int 
located in positions similar to ¢ 
Fig. 17 would be safest. 
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a dish from the counter into the oven, and vice 
versa, while remaining in a fixed position in 
front of the oven. The oven has a swinging door 
and low, side-mounted controls. 


Continuous counter The counter top continues 
around the corner forming a 10-in (25.5-cm) 
shelf in front of the oven. Hot dishes may be 
moved from the oven to the shelf without lifting 
or carrying and slide along the counter to the 
serving area 


Storage 


Drawers Many seated disabled people cannot 
adequately use over-counter cabinets In the 
demonstration unit a food and utensil base 
storage unit of approximately 40 ft’ (1.13 m’) is 
included. The storage cabinet has four standard 
utensi! drawers and three 1-ft 0-in (30.5-cm)- 
deep full-extension “file cabinet” type drawers. 
Each “file cabinet” drawer has one low side 
vrhich makes it possible for a seated person to 
reach the contents from the side and eliminates 
difficult over-the-side reach. 

The deep drawers can be fitted with racks for 
dishes and pots or used for dry food storage. 
Additional drawers are provided for large flat Fig. 18 
objects such as place mats and table cloths. : 

All drawers in the storage unit are equipped 
with full-extension, ball-bearing drawer slides 
to allow the drawers to come fully out of the 
cabinet for easy access to items in the back. 

The storage cabinet has a large toe space to 
accommodate wheelchair foot rests and a pro- 
tective metal bumper where contact with chair 
tubing occurs. 








Fig. 19 
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Fig. 21 Storage cabinet. 
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Fig. 22 Toe space. 

















Fig. 23 


Wall cabinets Wall cabinets for storage are 
mounted with the bottom shelf 10 in (30.5 cm) 
above the counter top and are equipped with 
large U-shaped handles mounted as close as 
Possible to the bottom of doors. This is done so 
that handles will be within reach of a person 
a elbow is resting on the counter. This 
weak makes it possible for people who can- 
: reach high and forward to use the cabinets 
and places handles within easy reach of stand- 
Ng people. 


randles Some disabled people who have loss 
use or limited use of their hands cannot 
Ans knobs or small handles to pull doors and 
awers open. If the handles are large enough 
© put a hand or wrist through, most people can 
use therm. 

Wis handles on all cabinets are U-shaped 
ae (3.8-cm) clearance and 4-in (10-cm) 


Fig. 24 


Wall cabinet. 
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BATHROOMS 
Plan 


People with different disabilities require differ- 
ent types of bathing facilities—a tub or shower. 
The installation of one or the other determines 
the bathroom plan. The bathroom has been 
designed so that the plan with the tub may be 
fitted into the same space allocated to the 
shower-equipped room. 

Some disabilities, such as hemiplegia, may 
require a bathing arrangement with support on 
the left or the right depending on the person's 
functioning side. The bathroom plans may be 
flipped within the same space to provide either 
left or right approach. 


Washer and Dryer 


Washer and dryer units were placed in the bath 
area of the demonstration unit for user conve- 
nience and to maintain centralized plumbing. 
Front-loading units are best for wheelchair 
users. They should have doors which swing 
fully out of the way, i.e., 180°, and the units 
should be located so that walls and other pro- 
jections do not interfere with close parallel 
approach and people in wheelchairs can reach 
easily into the machine. 

Washers and dryers with controls up front 
are more convenient for everyone. Standing 
people, both disabled and ablebodied, may pre- 
fer top-loading machines, and options of this 
type should be considered. 


Shower 


Wheelchair users may roll their chairs into the 
shower stall or may transfer onto a seat, or 
some may stand with support. Since most dis- 
abled people may safely use a shower stall, a 
3-ft 0-in-wide by 4-ft 6-in-deep (91.5- by 107-cm) 
Stall with a wood slat floor, level bottom, and 
fold-up seat is shown in Fig. 27. 


Shower head Hand-held shower heads are 
best for disabled people who may need to 
remain seated when taking a shower. These 
shower heads are attached by a clip to a vertical 
slide bar on the shower wall and can be used in 
this position, or the head may be removed from 
the bar and held in the hand. 


Controls Single-lever-operated thermostatic 
controls are safer and can be operated with one 


hand or by people who cannot use their hands 
well. 


Grab bar Grab bars in the configuration 
shown are necessary for many disabled people 
and are a safety feature for all. Such bars 
should be 1% to 1% in (3.2 to 3.8 cm) clearance 
from the wall, anc should support at least 250 
Ib (113.4 kg). Because of differing disabilities, 


SHOWER ——————_ 


WATER STORAGE TANK 


NITROGEN PRESSURIZING | 


TOW <a  oee 
WATER HEATER --— 


VACUUM CLEANER —--- 





> 
5S 


~ 
~ 
_— 


Fig. 25 Bathroom plan. 
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Fig. 26 Alternate plan. 
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Seat The seat in the shower stall is an essen- 
tial item for those disabled people who must sit 
to bathe. The L-shaped seat comes fully to the 
front of the stall so that a wheelchair person can 
pull up to the side and easily transfer onto the 
long end of the L. Thed short end of the Lis in 
the corner and provides a wide surface which 
allows an unstable person to sit diagonally in 
the corner where side walls provide lateral sup- 
port to prevent falling to one side. 

The seat is positioned opposite the controls 
and the 3-ft 0-in (91.5-cm) width of the stall puts 
the controls within the reach of a person on the 
seat. 

Some disabled people must have a padded 
seat. The shower seat can be constructed of 
wood, metal, or plastic, and could be uphol- 
stered with waterproof fabric or have a remov- 
able cushion which attaches securely. 

The seat can be hinged to swing up into a ver- 
tical position when the shower is to be used by 
a standing person or for wheelchair roll-in 
bathing. 


Floor The shower floor must be flat and at the 
same level as the bathroom floor. It must not 
have a curb which would block wheelchair 
access and be hazardous for unstable people to 
step OVEr. 

These requirements were met in Fig. 28 by 
installing a recessed metal shower pan into the 
floor and adding a 1- by 2-in redwood slatted 
floor on wood sleepers. The salts have %-in 
(0.6-cm) spaces between to allow water to drain 
into the pan below. This quick removal of water 
allows the shower floor to remain at the same 
level as the bathroom floor and eliminates the 
need for a curb to retain water. 


Lavatory 


The lavatory in Fig. 29 is a standard residential 
type with shallow bowl, single-lever faucet, and 
rear-mounted drain. A clear knee space of 2 ft 8 
in (81 cm) is provided under the lavatory 
counter, and plumbing is routed backward 
toward the all so as not to interfere with 
wheelchair maneuvering. A bathtub bend can 
be used in place of the standard tailpiece for 
this purpose. Pipes are also insulated and 
padded to prevent burn or abrasion should 
someone bump the pipes. 





a SUPPORT : 
CONTROLS 








WOOD SLAT FLOOR 


SUOWER CURTAIN 
ONE WHEELCHAIR POSITION 


FOR TRANSFER ONTO SEAT 


LAMINATED 
SURFACE 


3/4" PLYWOOD 


C FOLD -UP SEAT 


WATERPROOF 








("x 2° REDIVOOD SLAT 
FLOOR WITH ‘/4" SPACES 
LIFTS OUT FOR CLEANING 


METAL SHOWER PAN NITH 
STANDARD DRAIN 





\it 


ANE 


Fig. 28 Section through shower floor. 
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Toilet 

The toilet should be a standard fixture with a 
seat height of at least 16 in (40.5 cm) and no 
more than 18 in (45.5 cm). The fixture is placed 
where it can be approached from the front or to 
one side, and sufficient space is provided to 
maneuver wheelchairs and walkers while 
approaching the fixture. Some disabled people 
need to be able to use the lavatory while seated 
on the toilet; therefore, the lavatory is placed 
next to the toilet. 





Fig. 29 Section through lavatory. 









Storage 


Linen and supply storage is provided on open 
shelving near the lavatory and water closet. 
Open shelving is preferred by many people, but 
both open and closed storage spaces should be 
provided. All storage should be within reach of 
both seated and standing people. 
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Fig. 30 Clear tloor space. 
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SITE DESIGN 


The following recommendations and criteria 
should be observed in designing the site. 


Overall Goal and Summary 


A site must be designed and developed as 
quickly as possible after a disaster. 

For most efficient development, the design 
should be reduced to its basic components, and 
special development or operating costs should 
be avoided. Development of imaginative lay- 
outs and amenities cannot be permitted to 
delay implementation. For efficient site design, 
the planner should understand the mobile 
home unit to be used and should analyze the 
mobile home unit, how it relates to other units 
and to open spaces between units. 

The 12- by 60-ft mobile home unit which is 
currently stockpiled will continue to be used in 
disasters. Sites shown here have been designed 
to accommodate this unit. 

Two prototypical lots have been developed to 
meet the criteria of density, Privacy, and cost- 
effectiveness. If the two prototypes are used 
exclusively, emergency situations can be han- 
dled quickly. 

No matter what size unit is used, a spatial 
relationship exists between units in the design 
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PROTOTYPE ‘A 
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of a site. A 30-ft space between units is efficient 
and yet creates a sense of privacy. This space 
acts as a buffer between units and provides 
appropriate density. The lot prototypes incor- 
porate these elements. 

The space just outside a unit is private and 
semiprivate. Private space, the area beneath the 
bedroom windows, is passive, undefined activ- 
ity; the semiprivate space, viewed from the unit's 
entry, living, dining, and kitchen areas, is for spe- 
cific activities such as parking and recreation. 

Planners.should know the type and size of unit 
that will be provided so they can design a site 
plan which will ensure privacy, provide private 
outdoor yards, and orient units appropriately. 

These elements are integral parts of site 
design and are illustrated in the prototypical 
layouts which follow. 


Lot prototype A Lot prototype A in Fig. 1 is a 
simple and efficient layout of lots in which units 
are parallel to each other on adjacent lots. Each 
lot is 112 by 42 ft. The important characteristics 
of prototype A are: 

Mobile home units are placed parallel to 
the contours of the site. 

A 25-ft setback between the unit and the 
On-site access road provides a private parking 
space, direct vehicular access to the front door 
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of each unit, and paved access to the lott 
tion the mobile home. As a result. a lar 
vate yard is provided adjacent to each y 

The overall lot depth of 112 & 
the centerline of the 24-ft-wide access road 
That is, 12 ft of the 24-ft-wide access roag right. 
of-way is provided in each Prototype so the 
placement of two lots side by side wij! Provide 
the total required roadway width. 

The lot dimensions provide at least 30 - 
between units, enough to maintain Privacy. if 
the recommended dimensions are exceeded. 
the length of roadway and utility lines, plus total 
development costs, will be increased. There. 
fore, dimensions should be carefully observed 

The windows of the private or bedroom 
areas of each unit face the windowless wall of 
an adjacent unit. This feature allows units to be 
placed only 30 ft apart. 

The schemes in Fig. 2 illustrate efficient 
arrangements of prototype A. A utility line for 
essential utilities—sewer, water, and electric 
service—is aligned above or below ground 
along rear lot lines. The servicing of units on 
either side or double loading the utility line is 
the most efficient utility layout. Gravel across 
roadwayas are provided at the perimeter of the 
grouping to avoid conflicts with the installation 
and maintenance of utilities. 
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Fig. 1 Lot prototype A. 


AND OVERALL. UNIT Oimersions MAY VARY. 
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Fig. 2 Layout variations for lot prototype A. 


Lot prototype B ~The scheme in Fig. 3 illustrates 
a second lot size, prototype B. Each lot is 80 by 
58 ft. Units are placed at a 45° angle to the 
access road. Prototype B differs from prototype 
Ain these important respects: 

Prototype B is more appropriate when the lot 
layout is limited and grading problems can be 
reduced if units are placed parallel to contour 
lines. This prototype is also valuable when sun, 
wind, or natural site features make it desirable 
to place units on an angle. 

Installation is simplified, since a truck deliver- 
ing a unit need not negotiate a 90° turn to place 
the unit on its lot. 

Placing units at an angle gives the planner 
greater flexibility in designing an imaginative 
layout while maintaining desirable efficiency. 

The variations illustrated in Fig. 4 for prototype 
B contain the same features as the prototype A 
groupings. Units are placed two abreast, 30 ft 
apart, and are provided with a doubleloaded util- 
ity line and a perimeter access road. 


GUIDELINES FOR SITE PLANNING 


If the criteria for site selection are observed, dif- 
ficulties in site planning should be eliminated 
or reduced. However, the planner should keep 
in mind the following guidelines. 

Sites of 100 units or more are usually more 
difficult to develop, require more amenities, and 
demand greater attention to lessen monotony 
and dreariness. 

Small sites, averaging 25 units or 4 acres, 
have been used most often, regardless of the 
size of the disaster. Such sites are simplest to 
design. However, in the past, sites selected 
were sometimes larger than necessary to 
house the displaced families. In such cases it is 
tempting to decrease density by placing units 
farther apart. This should be avoided, since it 
may lead to less efficient and costlier site plans. 
The criteria for overall site planning, which fol- 
low, should be strictly observed to produce the 
Most efficient site plans. Undeveloped area can 
be used for recreation or to increase setbacks. 

In any case, the site plan should be designed 
80 units are grouped in clusters of 25 to achieve 
an efficient and economical! pian and a sense of 
Community. 
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Note: The 12-ft X 65-ft mobile home shown above is one type of unit which may 
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may vary. 


. t prototype B. 
Fig. 3 Lot prototyp 1001 
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Fig. 4 Layout variations for lot prototype B. 
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EXAMPLES OF ACCEPTABLE SITE 
PLANS 


To apply the recommended Prototypes to an 
actual site efficiently, the planner should refer 
to the following layout variations. 

Three site shapes are shown—a Narrow rect. 
angle, a square, and a triangle. Each contains 
8.26 acres and can accommodate at least 59 
mobile homes. Each site has 2 to 8 percent slope 
and no unusual features. Each plan incorporates 
double-loaded utility lines, perimeter roadways 
and centrally located community areas. . 

A narrow rectangular site may dictate the use 
of one prototype throughout, as shown in Fig. 5. 

Both site plans require the same length of 
utility and are equally acceptable in terms of 
density and development costs. However, the 
site plan in Fig. 5a is less expensive to develop, 
since 25 percent less access roadway is 
required. This site plan is therefore more desir- 
able in terms of cost-effectiveness. 

The site shown in Fig. 5b, however, provides 
a larger community space. If necessary, addi- 
tional mobile homes could be added. This plan 
also incorporates the use of prototype B, allow- 
ing units to be placed at a 45° angle to the 
access road. In this way, natural site features 
such as sunlight, trees, and land contours are 
respected. The use of prototype B also reduces 
monotony. 

The square sites shown in Figs. 6 and 7 each 
provide an equal number of units with desirable 
density and acceptable efficiency. However, the 
site plan shown in Fig. 7, containing lot proto- 
types A and B, uses the given site area less effi- 
ciently and at a higher development cost. 

The site plan shown in Fig. 7 also requires 
more utility line and roadway. Furthermore, the 
plan in Fig. 7 provides minimal community 
space, while the plan in Fig. 6 provides a large 
community space adjacent to half the units. 

Although both schemes are acceptable, the 
site plan in Fig. 6 is more desirable in terms of 
cost-effectiveness because of greater efficiency 
and lower development costs. 

The triangular site shown in Fig. 8 is often dif- 
ficult to develop. The triangular site plan 
demonstrates that an efficient layout can be 
achieved, with densities and lengths of road- 
ways and utility lines which compare favorably 
with rectangular sites. 

Cul-de-sacs, or turnarounds, are provided. 
Vehicular turnarounds should be considered 
whenever unnecessary roadway length can be 
eliminated or where dead-end streets are 
called for. 

All these plans achieve a desirable level of effi- 
ciency. The planner should therefore consider 
various layouts as guidelines, not as fixed rules. 
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Fig.6 Site plan for square site. 


Mobile Homes and Parks 
DISASTER HOUSING 


90. FT. 
80. FY. 
3Q. FT 


| 


FT. 
FT. 
FY. 





“ 8 SQ. 
“<< 8630. 
ee 30. 
' 


VES (DEFINED SPACES). 
(UNDEFINED SPACES): 
UOING SO‘. ROADWay): 


INDIVIOUAL LOT AREAS ( iNCL 
PARKING SPACES PER UT: 





6.3 UTS /acre 


— 


$2 UNITS 


ATTLU 


8.26 ACRES 


MOGLE HOMES Om SITE: 
OSNBITY: 


GROSS BITE Anga. 


Fig. 7 Site plan for square site. 


1004 


Mobile Homes and Parks 


DISASTER HOUSING 





“i 


aa. 


LINEAR FT. OF ONSITE ROADS: 
LINEAR FY. OF ONSITE UTILITY LINES: 


COMMUNAL RECRE A 
TION FACILITIES (DEFINED 
COMMUNAL OPEN AREAS (UNDEFINED gree ence 


INDIVIDUAL LOT ARE 
AS ( INCLUDING ROADWaRY 
PARKING aencas POR Ue. at 





= SITE AREA: 6.26 ACRES 
—e ON SITE: $3 UNITS 
; 6.4 UNITS /ACRE 
MOBILE HOME UNIT Coe’ 
dal eeeoeee od 
Sie BOUNDARY coticiiaasicinans a, — 
KING 2rTT la . — 


Fig. 
0.8 Site pian for triangular site. 


1005 


Mobile Homes and Parks 


DISASTER HOUSING 


1006 


TABLE 1 Site Selection Criteria Checklist 





- Locational Criteria edie 


Required regional roadway clearance 
for delivery of mobile home 


Distance to original neighborhood 


Distance to shopping 


Distance to employment 
Distance to schools 


Distance to medical facilities 


Distance to existing recreational 
facilities 


Distance to social, cultural, and other 
amenities 


Distance to existing public 
transportation 


Adjacent land use 


Local codes and ordinances 


Site information 


At least 


12-ft width, 13%-ft 
height, 15-ft turning 
radius at right-angle turns 


Not applicable 


Within walking distance 


Same as predisaster 
Same as predisaster 


Access to disaster relief station 


Within walking distance 


Same as predisaster 


Within walking distance 


Not applicable 


Not applicable 


Not applicable 


But not more than 





14-ft width, 14-ft height, 
20-ft turning radius at 
right-angle turns 


4-5 miles 


4-5 miles 


45 min 


30-min bus ride to 
predisaster 


4-5 miles 


Walking distance of 15 


~ min (% mile) 


45 min 


Walking distance of 10 
min (% mile) 


Not applicable 


Not applicable 


Not applicable 


Desirable 
Adequate roadway clearance 
radius for the transportation aNd delive 
mobile home units to the site; refer to “ii 
National Policy Statement of the America 
ciation of State Highway and Transporta a 
cials (AASHTO), July 5, 1973. oe 


Adjacent to or as near as possib| 
neighborhood in effort to reesta 
routine living patterns. 


Walking distance of 10 min (¥, mil 
usual impaired mobility of the di 
elevates the importance of locati 
near shopping facilities. 


and turnin 


eto Original 


e) or less: the 
Saster Victims 
"9 Group sites 


30 min or less, or same as Dredisaster. 


Predisaster schools should be attended in 

order to avoid further Psychological disorienta- 
tion, preserve the community fabric. 
lish normal daily routine: if necessa 


children to their predisaster school 
instituted. 


and reestab- 
ry, busing 
S should be 


Access to medical services or facility either near 
or on-site; the need for medical and dental atten- 
tion will be determined by the scope of the disas- 
ter and the characteristics of the dislocated 
population (children, elderly). 


Walking distance of 10 min (% mile) or 

less; the need for recreational facilities will be 
determined by the characteristics of the popula- 
tion (children, elderly) and the intent to provide 
some temporary on-site facilities. 


30 min or less, or same as predisaster; 
proximity to such amenities is not essential but is 
important in combating the disruptive social and 
psychological effects of a disaster. 


Walking distance of 10 min (% mile) or 

less to existing public transportation; the need for 
additional or temporary public transportation will 
be determined by the group site size, population 
(low income, elderly), the availability of private 
transportation, and the scope of the disaster. 


Heavy industrial, air, and/or noise pollution 
should be avoided where possible. 


Local restrictions should be waived by local 
authorities in a disaster situation so as to accom- 


modate temporary group housing design and 
development. 


Accurate site surveys and existing utility informa- 
tion should be available; the lack of site informa- 


tion will cause delay in design and development. 





TABLE 1 Sit 


e Selection Criteria Checklist (Continued) 


Physical Site Features 
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Potential net density 


Size and number of units 


Shape 


Slope 


Heavily wooded areas 


Floodplains 


Falling rock zones, swampy areas or 
other hazards 


Soil conditions for bearing of mobile 
unit 

Soil conditions for proper site drainage 
Water 

Sewer 


Electric 


Gas 





At least But not more than 





5 units/acre 10 units/acre 


Not applicable Not applicable 


Not applicable Not applicable 


8% slope; 12% slope for 
short runs may be 
acceptable 


2% slope 


Not applicable Not applicable 


Not applicable Not applicable 


Not applicable Not applicable 


Not applicable Not applicable 


Not applicable Not applicable 


Availability and Requirements for Utilities 


Potential for portable Not applicable 


water-supply systems 


Potential for portable Not applicable 


sewage disposal systems 


An existing electrical Not applicable 


power source in a remote 
location from the site 
from which electrical lines 
can be extended 


Not applicable Not applicable 


Desirable 





6-8 units/acre; past experience and site develop- 
ment studies have shown that a density of 6-8 
units/acre is most desirable for efficient economi- 
cal development. 

25 units on 4-5 acres; potential capacity of any 
site can be estimated by multiplying the total site 
acreage by 6, which is the recommended unit 
density per acre; that is, a 10-acre site can accom- 
modate 60 mobile home units. If physical site and 
utility constraints prohibit the use of a single site, 
several smaller sites should be considered which 
may be in closer proximity to original neighbor- 
hood(s). 

Square or rectilinear; for 50 units or less, the 
units are most efficiently placed on a square or 
rectilinear site; shape is less important for larger 
sites. 

Uniform ground surface with a site 

gradient between 2 and 8%; a too uniform 

site with too little slope could result in inade- 
quate site drainage. 

Should be avoided since the sites are to be 
vacated in a short period of time and the use of 
the land is temporary. 

Should be avoided unless no alternative is avail- 
able: refer to the Flood Disaster Prevention Act, 
PL.93.234. 

Should be avoided because of the potential 
development difficulties and dangers related to 
child play. 

High water table or swampy sites should 

be avoided. Sandy soils are preferable. 

Sandy soils are most preferable and clay soils are 
least preferable for site drainage. 





Existing local water line, adjacent to site, 

with an adequate pressure to serve the total 
number of units required; adequate pressure can 
be determined by multiplying the total number of 
units by 280 gal/unit/day. 

Existing local sewer line, adjacent to site, 

with an adequate capacity to serve the total num- 
ber of units required; adequate capacity can be 
determined by multiplying the total number of 
units by 250 gal/unit/day. 

Existing electrical utility line which can 

provide 120/220-V, single-phase, three- 

wire, 60-Hz service. 


Existing gas lines are not appropriate for tempo- 
el disaster housing; bottied gas should be used 
exclusively, if required; bulk liquid 

also be used. . eee to 


EE I 


1007 











ehabilitation, 
onversions, and 
istoric Preservation 








Rehabilitation guidelines 1011 
Brownstone rehabilitation 1013 
Rehabilitation of old-law tenements 1019 
Rehabilitation of new-law tenements 1025 
Rehabilitation of warehouses 1027 
Conversions 1028 
Renovated brownstone 1041 

1042 


Historic preservation 


1009 





Rehabilitation, Conversions, and Historic Preservation 


REHABILITATION GUIDELINES 


INTRODUCTION 


although specifically developed to assist prop- 
owners eligible to receive Historic Preser- 
n Loans and for local officials responsible 
community development block grant 
program of the Housing and Community Devel- 
opment Act of 1974, these guidelines will heip 
any property owner or local official in formulat- 
ing plans for the rehabilitation, preservation, 
and continued use of old buildings, neighbor- 
hoods, and commercial areas. They consist of 
eight principles that should be kept in mind 
when planning new construction or rehabilita- 
tion projects. The checklist suggests specific 
actions to be considered or avoided to ensure 
that the distinguishing qualities of buildings or 
neighborhood environments will not be dam- 
aged by new work. In addition, whenever possi- 
ble, advice should be sought from qualified 
professionals, including architects, architec- 
tural historians, and planners, who are skilled in 
the preservation, restoration, and rehabilitation 
of old buildings and neighborhoods. 

When the buildings or areas being consid- 
ered for rehabilitation are listed or eligible for 
listing in the National Register of Historic 
Places, property owners and local officials 
responsible for the work should, as a first step, 
contact the appropriate state historic preserva- 
tion officer, in addition to consulting with expe- 
rienced professionals. Where comprehensive 
surveys (to identify properties eligible for 
National Register listing) have not yet been 
completed in a project area, the undertaking of 
such surveys should be discussed with appro- 
priate local officials and with the state historic 


preservation officer. 


erty 
yatio 
for the 


GUIDELINES 


1, Every reasonable effort should be made to 
provide a compatible use for buildings which 
will require minimum alteration to the building 


and ite environment. 

2. Rehabilitation work sh Phe 
distinguishing qualities OF character © ea 
property and its environment. The es. 
alteration of any historic material oF arc i . 
tural features should be as a minimum, 
consistent with the proposed use. 

3, Deteriorated architectural features shoul 
be repaired rather than replaced, pees rns 
sible. in the event replacement '6 ce a 
new material should match the oe ecu 

in composition, sf ‘ ‘ 
ppc qualities. Repair OF replace 
ment of missing architectural featu 
be based on accurate duplica 


features, gubstantia | ssi 

ilar rather than on conjectural cathy 

the aveilability of ones archite 

from other puildings. 

wt Distinctive stylistic Soet tee actarite 
i anehip : 

oss moby often predate the masse slsweat 

struct uilding materials should be tre 

tion Oo 


ould not destroy the 


amples of 
older 


building® and environ: 


jace in the course of 
wars e history of the building 
hs hese changes may 


cance in their own right, 


an is signifi 
ae should be recognized and 

6. All buildings should be recognized as 
products of their own time. Alterations to create 
an appearance inconsistent with the actual 
character of the building should be discour- 
aged. 

Ve Contemporary desiyn for new buildings in 
old neighborhoods and additions to existing 
buildings or landscaping should not be discour- 
aged if such design is compatible with the size, 
scale, color, material, and character of the 
neighborhood, building, or its environment. 

8. Wherever possible, new additions or alter- 
ations to buildings should be done in such a 
manner that if they were to be removed in the 
future, the essential form and integrity of the 
original building would be unimpaired. 


GUIDELINES CHECKLIST 


The Environment 


In new construction, retain distinctive features 
of the neighborhood's existing architecture, 
such as the distinguishing size, scale, Mass, 
color, materials, and details, including roofs, 
porches, and stairways, that give a neighbor- 
hood its special character. 

Use new plant materials, fencing, walkways, 
and street lights, signs, and benches that are 
compatible with the character of the neighbor- 
hood in size, scale, material, and color. 

Retain existing landscape features such as 
parks, gardens, street lights, signs, benches, 
walkways, streets, alleys, and building setbacks 
that have traditionally linked buildings to their 


environment. 


Existing Buildings: Lot 
inspect the lot carefully to locate and identify 
plants, trees, fencing, walkways, outbuildings, 
and other elements that might be an important 
part of the property's history and development. 
Retain plants, trees, fencing, walkways, and 
street lights, signs, and benches that reflect the 
property's history and development. Base deci- 
sions for new work on actual knowledge of the 
past appearance of the property found in pho- 
tographs, drawings, newspapers, and tax 
records. If changes are made, they should be 
carefully evaluated in light of the past appear 


ance of the site. 


Existing Buildings: Exterior Features 


Masonry buildings Retain original masonry 
and mortar, whenever possible, without the 
application of any surface treatment. 

Duplicate old mortar in composition, color, 
and textures. 

Duplicate old mortar in joint size, method of 
application, and joint profile. 

Repair etucco with a stucco mixture duplicat- 
ing the original as closely as possible in appear- 
ance and texture. 

Clean masonry only when necessary to halt 
deterioration and always with the gentlest 
method possible, such as low-pressure water 
and soft natural bristle brushes, 

Repair or replace, where necessary, deterio- 
rated material with new material that duplicates 
the old as Closely as possible. 


Replace missing architectural features. such 
as cornices, brackets, railings, and shutters. 

Retain the original or early color and texture 
of masonry surfaces, wherever possible. Brick 
or stone surfaces may have been painted or 
whitewashed for practical and aesthetic rea- 
sons. 


Frame buildings Retain original material, wher 
ever possible. 

Repair or replace, where necessary, deterio- 
rated material with new material that duplicates 


the old as closely as possible. 


Roots Preserve the original roof shape. 

Retain the original roofing material, when- 
ever possible. 

Replace deteriorated roof coverings with new 
material that matches the old in composition, 
size, shape, color, and texture. 

Preserve or replace, where necessary, all 
architectural features which give the roof its 
essential character, such as dormer windows, 
cupolas, cornices, brackets, chimneys, cresting, 
and weather vanes. 

Place television antennae and mechanical 
equipment, such as air conditioners, in an 
inconspicuous location. 


Windows and doors Retain existing window 
and door openings including window sash, 
glass, lintels, sills, architraves, shutters, doors, 
pediments, hoods, steps, and all hardware. 

Respect the stylistic period or periods a build- 
ing represents. If replacement of window sash 
or doors is necessary, the replacement should 
duplicate the material, design, and hardware of 
the older window sash or door. 


Porches and steps Retain porches and steps 
which are appropriate to the building and its 
development. Porches or additions reflecting 
later architectural styles are often important to 
the building’s historical integrity and, wherever 
possible, should be retained. 

Repair or replace, where necessary, deterio- 
rated material with new material that duplicates 
the old as closely as possible. 

Repair or replace, where necessary, deterio- 
rated material with new material that duplicates 
the old as closely as possible. 


Existing Buildings: Exterior Finishes 


Discover and retain original paint colors, or 
repaint with colors based on the original to 
illustrate the distinctive character of the prop- 
erty. 


Existing Buildings: Interior Features 


Retain original material, architectural features 
and hardware, whenever possible, such as 
stairs, handrails, balusters, mantelipieces, cor- 
oe rails, baseboards, paneling, doors 
n oorways, wal i 
locks, and hee ase —_ 
Repair or replace, where necessary, deterio- 
rated material with new material that duplicates 
the old as closely as possibie. 
Retain Original plaster, whenever possible 
Discover and retain original paint colors wall- 
papers, and other decorative motifs or where 
necessary, replace therm with colors aaa 
pers, or decorative motifs based on the sheteal 
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Existing Buildings: Plan and 
Function 


Use a building for its intended purposes. 

Find an adaptive use, when necessary, which 
is compatible with the plan, structure, and 
appearance of the building. 

Retain the basic plan of a building, whenever 
possible. 


New Construction 


Make new additions and new buildings com- 
patible in scale, building materials, and texture. 

Design new work to be compatible in materi- 
als, size, scale, color, and texture with the ear- 
lier building and the neighborhood. 


Use contemporary designs compatible with 
the character and mood of the building or the 
neighborhood. 


Mechanical Services in Existing 
Buildings: Heating, Electrical, and 
Plumbing 


Install necessary building services in areas and 
spaces that will require the least possible alter- 
ation to the plan, materials, and appearance of 
the building. 

Install the vertical runs of ducts, pipes, and 
cables in closets, service rooms, and wall cavi- 
ties. 

Select mechanical systems that best suit the 
building. 


Rewire early lighting fixtures. 
Have exterior electrical and telephone cables 
installed underground. 


Safety and Code Requirements 


Comply with code requirements in such a man- 
ner that the essential character of a building is 
preserved intact. 

Investigate variances for historic properties 
under local codes. 

Install adequate fire-prevention equipment in 
a manner that does minimal damage to the 
appearance or fabric of a property. 

Provide access for the handicapped without 
damaging the essential character of a property. 
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BROWNSTONE REHABILITATION 


Floor plans of the existing buildings, and plans 
of the three grades of remodeling (minimum, 
‘ntermediate, and extensive) are presented. All 
aa grades showed the best results by having 
a small apartments per floor, particularly 
above the garden and first floor levels, rather 
than single floor-through apartments. The addi- 
tional rent more than justifies the cost of extra 
bathrooms and kitchens. 


Minimum Rehabilitation 


in the scheme in Fig. 2, every effort was made 
to avoid structural changes and moving of par- 
titions. The old stoop and cornice remain; elec- 
tric and heating facilities are to be augmented 
rather than replaced; plaster and floors are to 
be patched. However, in regard to plumbing, it 
was found that it would be cheaper to rough-in 
pipes, back to back, in a central location, rather 
than to replace old lines in isolated spots—a 
factor which also improved the room layouts. 

The results of these alterations are eight 
apartments per building, each with bath and 
kitchenette mechanicaily ventilated by ducts in 
a shaft rising from the basement up through the 
roof. Five of the apartments have separate 
small bedrooms; three have only one room. 
The apartments shown are entered from the 
Street, but a building entrance from the rear 
Could be included. 
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Fig. 1 Brownstones before rehabilitation. 
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Fig. 2. Minimum rehabilitation of single brownstone. 
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Intermediate Rehabilitation 


Intermediate rehabilitation (Fig. 3) involves 
removal of the stoop and resurfacing of the 
front facade; shifting of some of the interior 
partitions; improving items of finish such as tile 
in bathrooms; laying new floors and extensive 
new plaster; and installing completely new 
wiring, @ new oil burner, and other elements. 
The floor plan is quite similar to the minimum 
grade, with two dwelling units per floor, except 
that a 3%-rental-room apartment is provided on 
the garden level. 


Extensive Rehabilitation 


Extensive rehabilitation (Figs. 4 and 5) involves 
gutting the existing structure, removing all inte- 
rior partitions, and leaving only exterior walls 
and subflooring. The plans call for new plas- 
tered partitions, new ceiling plaster, finished 
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Fig. 3 Intermediate rehabilitation of single brownstone. 


flooring, heating, plumbing, and _ electrical tures. Alternate solutions for street and garden 
work, the removal of the stoop and cornice, and entrances are shown for the latter. In the plan 
replacement of the old interior stairs. for two buildings, a 3%-room apartment and 

Architectural studies were made of a single two smaller apartments would be provided on 


building and also of two adjoining buildings, the garden level, with four apartments on each 
with a new central staircase serving both struc- of the other floors. 
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through apartment. 


we 


esirability of Brownstone 


aehabilitation 

Whether OF not any of the rehabilitation studies 
described above are advisable on a large scale 
depends on two considerations. The first is 
whether the rehabilitated building is satisfactory 
for living, that is, whether it has enough space, 
light, and air. Is it attractive both within and with- 
out, in terms of outlook and appearance? 
Another consideration is whether the costs of 
alteration can be carried by prospective rents 
under available financing terms. In other words, 
will the returns to builders, entrepreneurs or 
owner-occupiers be sufficient to induce them to 
undertake remodeling? 

All these rehabilitation proposals are judged 
to be acceptable with respect to the quality of 
the resultant living space. The brownstone as a 
building type was originally intended for single- 
family use and Is therefore seldom over four or 
five stories high. The density per acre even after 
remodeling will be low compared with a new 
multistoried apartment building. Forty percent 
of the lot is generally available for rear gardens, 
held individually or in common, which form 
one.of the most desirable aspects of city living. 
The streets on which the buildings face are 
local streets, have less noise from traffic, and 
can be made more attractive with trees. These 
low buildings along the side streets form a 
pleasing contrast to the proposed tall buildings 
along the avenues. Retaining the brownstones 
will result in a desirable combination of high 
and low structures. The sense of privacy in the 
smaller buildings and their more human scale 
are added attractions for many prospective ten- 
ants. It should also be noted that unless the 
brownstones are rehabilitated they will proba- 
bly be replaced, for economic reasons, with tall 
apartment structures. While such replacement 
might result in lower ground coverage, it would 
also mean a higher and undesirable overall 
density. Thus the choice is not between new 
row houses of a better design and the proposed 
remodeling, but between some existing brown- 
stones rehabilitated and mixed with high-rise 
buildings on the one hand, and an area com- 
pletely covered with high-rise buildings on the 
other. 
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Fig.6 Extensive rehabilitation of two adjacent brownstones, entrance from gardens. 
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Fig. 96 Standard rehabilitation. 
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REHABILITATION OF OLD-LAW 
TENEMENTS 


A similar analysis was conducted to test the 
feasibility of rehabilitating old-law tenements. 
In contrast to the brownstone, which is essen- 
tially 2 Victorian variation on the Georgian town 
house, the five-story walk-up old-law tenement 
is not basically a good building type. Land cov- 
erage is excessive—in many cases 80 percent 
of the lot. Many of its smal! rooms look into 
outer “courts” not more than 4 ft wide and over 
40 ft deep. Little air and almost no light and pri- 
vacy are the rule. The street facades do not lend 
themselves to economical facelifting. Neverthe- 
less, most of these buildings are structurally 
sound. 

Five old-law tenements were selected for 
study as representative of the great majority of 
the old-law tenements in New York City gener- 
ally. The front of these tenements faces on a 
residentially developed thoroughfare; the rear 
overlooks a group of lower brownstone build- 
ings, which permit some sun, light, and air to 
penetrate the narrow air shafts. Five tenements 
were chosen because the layout of this type of 
building requires alteration in groups to 
achieve a satisfactory plan. 

The same technique was used in analyzing 
this building type as in the case of the brown- 
stones. Three degrees of rehabilitation—mini- 
mum, intermediate, and extensive—were 
developed for these five buildings which are 
shown in Fig. 1 together with a plan of the exist- 
ing structures. 


Minimum Rehabilitation 


This scheme in Fig. 2 involves the use of exist- 
ing space where possible, little change in parti- 
tions, and generally the type of finish proposed 
for the “minimum” brownstone alteration. As 
a floor-through six-room apartment would 
require excessive rents for this type of walk-up 
structure, the minimum scheme provides for 
breaking up the existing six-room flats into two 
apartments, one facing the street, the other the 
rear yard and air shaft. The old staircase would 
be kept in its present location, and no elevator 
or incinerator would be provided. The basic 
detects of deep narrow airshafts and small 


rooms would remain. 
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Fig. 2 Minimum rehabilitation. 
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intermediate Rehabilitation 


The scheme in Fig. 3 would eliminate the deep 
nerrow airshafts by the partial demolition of the 
rear wings of alternate buildings to provide bet- 
ter light, eir, and outlook for all rear apartments. 
Here again the old staircase remains and there 
is no elevator. As may be seen in floor plans, 
the apartment layouts have been improved and 
the specifications call for better renovation than 
proposed in the minimum scheme. 

Rather than the “railroad” layout of the origi- 
nal tenement, which was kept in the minimum 
scheme, the intermediate plan makes a single 
apartment out of each rear wing. Thus where 
the rear apartment is not located in one of the 
end buildings, it has windows on three sides, 
opening onto generously proportioned courts. 
All rooms are good-sized and are entered from 
an internal hall and foyer. The large apartment 
between the rear wings has through ventilation 
with an equally good layout. Even the smallest 
apartments have through ventilation. 
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Fig. 3 Intermediate rehabilitation. 


Extensive Rehabilitation 


The scheme in Fig. 4 goes the whole way 
toward complete modernization. All five build- 
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Fig. 4 Extensive rehabilitation. 
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Fig.6 Extensive rehabilitation. 
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Fig. 70 Standard rehabilitation. 
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REHABILITATION OF NEW-LAW TENEMENTS 








Fig. 18 Standard rehabilitation. 





Fig. 14 
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REHABILITATION OF NEW-LAW TENEMENTS 


Jose de Diego Beekman houses in the Bronx 
were originally T-shaped tenement structures 
built under the “new law” tenement legislation 
of 1901. New bridges, shaded in Fig. 2, connect 
what originally were two separate buildings so 
that one elevator could serve both. 

The H-shaped plan, another type of early ten- 
ement structure, is part of the same project. 
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Fig. 3 Beyer, Blinder, Belle—Architects. 
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The building in Fig. 1 contains 121 apart- 
ments ranging from duplexes and triplexes 
with lofts and skylights to one-bedroom apart- 


ments. 


Fig. 
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Westbeth Artists Housing is one of the buildings in Greenwich Village (formerly used 
largest and most complex rehabilitation proj- as laboratories and warehouses) into some 384 
ects in the country. Designed by Richard Meier, new apartments for working artists and their 
the renovation has turned a square block of old families. 
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Fig. 1 Westbeth Artists Housing, Greenwich Village, New York City. Richard Meier—Architect. 
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Fig. 2 Westbeth Artists Housing, Greenwich Village, New York City. Chet Cie ) 


1028 Richard Meier—Architect. SECTION A-& 


Rehabilitation, Conversions, and Historic Preservation 
CONVERSIONS 


~j 
—_»_ 
weil =_— 


SEVENTH FLOOR 











I i — 
Mn 
se i ey a 
TILL - 7} 
eS mii : ; 
= a i —_ 1 h 
- = | 
7 










a 
' 






: sixTH FLOOR 


awich Village, New York City. Richard Meier—aArchitect. 


0- 


1029 





hl 


Rehabilitation, Conversions, and Historic Preservation 


CONVERSIONS 






LIVING STUDIO SLEEPING | 


UPPER LEVEL 
LIVING STUDIO 
BEOROOM 








BEDROOM 








LIVING STUDIO 





Two se 0RGow 


Fig. 4 Westbeth Artists Housing, Greenwich Village, New York City. Richard Meier—Architect. 
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The 19th century stable on Boston's Beacon 
Hill (Fig. 5), remodeled as a house, preserves 4 
scale and character which is important !n that 
historic district. But it also provides 4 place to 
live in town within walking distance of the 
owner's place of business. 

In remodeling the old stable, some restric- 
tions were imposed which determined the end 
result in unusually pleasant ways. The facade 
could not be changed because the building is in 
a designated historic district, and the side and 
rear walls precluded any new windows. The 
handsome courtyard was a natural and delight- 
ful solution to light and air for otherwise inside 
rooms. The rooms which surround the court 
are glass-walled, floor to ceiling, and the height 
of the principal rooms on the first floor was 
increased for added spaciousness and light. 

The courtyard is a tradition in the part of 
Boston where this house is located, and its use 
here proved compatible with the owners 
wishes. Its enclosed space acts as an additional 
room and is enlivened by a curtain and many 
plants. The court is the source of daylight for 
the principal rooms on both floors. In other 
parts of the house, colored clerestory windows, 
skylights and light shafts bring in natural light. 
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223 SPRUCE STREET: A REHABILITATED TOWN HOUSE 
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Fig. 7 Anderson Notter Finegold—Architects. 


The retail space in Fig. 8 includes 17 bays 
which open to outside streets and interior court 
at left. 
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Fig.6b Mercantile Whart, Boston, Mass. John Sharrett Associates, inc.—Architects. 





an interior court (Fig. 9) was carved out of the 
center of the building. It is topped by skylight 
urrounded by ground-level shops and 


and § 
apartment corridors that are 


ypper level 
reached by two elevators. 


space includes 
he second through fifth 
| units on the top floor. 
the largest flat (C) 
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Fig. 11a Site plan. Lewis Wharf, Boston, Mass. Carl Koch—Architect. 
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Fig. 11b Floor plan. Lewis 
sans Whar, Boston, Mass. Carl Koch—Architect. 
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in Fig. 12 are typical of most 


The two plans 
gpanmments on the third through the sixth = 
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Typical floor plans (Fig. 13) include balconies handicapped, such as the one shown far right, 
for both one- and two-bedroom units. Existing provide extra space in bathrooms and hall- 
ways, as well as special amenities, such as 


concrete columns were incorporated into the 
design of each room. Special plans for the 


oversized baths. 
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LOFTS 


The long corridor on each floor in Fig. 13b is 
broken into four zones by two triangular stor- 
age areas and a laundry room. 

Rooms were designed around existing stair- 
wells and elevator shafts; so a total of 22 floor 
plans were needed—13 one-bedroom, 8 two- 
bedroom and 1 studio (located by stairwell at 
left in plan.) Plans range in size from 478 to 
1002 ft’. 
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Fig. 130 Keystone Apartments, Quincy Apartments. V. Strekalovsky—Architect. 
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Fig. 140 Turtle Bay Towers, New York, N.Y. 
Bernard Rothzeid & Partners—Architects. 


Lofts were included in the design 
of many apartments, especially stu- 
dios, for they provide a spatial vari- 
ety to the predominantly linear units. 
There are 341 apartments on the '4- 
acre site, with configurations vary- 
ing from studios to “town houses” 
on the upper floors. 
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Partners—Architects. 
Fig. 14¢ Turtle Bay Towers, New York, N.Y. Bernard Rothzeld & 
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FACTORY 


Remnants of the former tannery in Fig. 15 have 
been saved and reused to provide historic con 
tinuity to the complex and site. Old tannery vats 
and drying wheels are now used as planters, 
including in the parking areas. Some founda 
tions or walls are other than functional, lending 
an element of surprise or delight while retain. 
ing a special quality to the old structure. The 
pond was also cleaned-up to make a pleasant 
spot. 

Community facilities at the tannery, including 
the management's office, laundry, and meeting 
rooms, are housed in an old mansion on the 
site. Because of varying structural and dimen- 
sional conditions, interior features such as high 
ceilings, heavy timber beams, and exposed 
cast-iron details provide attractive living and 
meeting spaces. 
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Fig. 155 The Tannery, Peabody, Mass. Anderson Notter Associates, Inc.—Architects. 





Fig. 15c The Tannery, Peabody, Mass. Anderson Notter Associales, Inc.—Architects. 
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GUIDELINES FOR A SUCCESSFUL 
LOCAL HISTORIC PRESERVATION 
PROGRAM 


The experience of communities that have 
undertaken successful programs of historic 
preservation with urban renewal assistance has 
shown that a thorough knowledge of a commu- 
nity's historic assets and problems and an 
understanding of the various programs of fed- 
eral aid are essential. It is essential, too, that 
local groups interested in historic preservation 
participate in urban renewal planning to realize 
their goals. To do this, local groups: 

1. May advise the local planning agency on 
preparing citywide review and evaluation of 
buildings and sites of historic importance. 

2. May assist the local renewal agency to 
prepare actual plan proposals important to his- 
toric preservation. 

3. May help to educate citizens and local 
offices to the historic preservation values inher- 
ent in urban renewal or other project areas and 
in the tools available for preservation. 

4. Must be able to appreciate other renewal 
objectives besides historic preservation. 

5. Must have local public and private funds 
available to assist in restoration, maintenance, 
and where necessary, furnishings for structures 
preserved in urban renewal areas. 

To carry out these activities, the local preser- 
vation group may establish criteria for preserva- 
tion, conduct a survey, and prepare an inventory 
of significant places, form a group to assist 
preservation activities (a group must be incor- 
porated if it wants to hold title to property), pre- 
pare a program of public information, and raise 
funds to assist in preservation activities. 

The National Trust for Historic Preservation 
has published “Criteria for Evaluating Historic 
Sites and Buildings” and for use in determining 
the importance of a property proposed for 
preservation. The section of the criteria on “His- 
torical and Cultural Significance” states: 

“A structure or area should have outstanding 
historical and cultural significance in the nation 
or in the state, region, or community in which it 
exists. Such significance is found in: 

“Historic structures or sites in which the 
broad cultural, political, economic, or social his- 
tory of the Nation, State or community is best 
exemplified, and from which the visitor may 
grasp in three-dimensional form one of the 
larger patterns of the American heritage. 

“Structures or areas that are identified with 
the lives of historic personages or with impor- 
tant events in the main current of national state 
or local history. 

“Structures or areas that embody the distin- 
guishing characteristics of an architectural 
type-specimen, inherently valuable for a study 
of a period-style or method of construction; ora 
notable work of a master builder, designer or 
architect whose individual genius influenced 
his age. Mere antiquity is not sufficient basis for 

selection of a structure for permanent preserva- 
tion, but can be a factor if other more significant 
examples have disappeared or if the building 
forms a part of an especially characteristic sec- 
tion of a given community. Smaller structures, 
such as the first squared-log cabins or the sod 
houses of the pioneers, may be as important 
relatively as the mansions of the past. 

“Structures or sites of archeological interest 


that contribute to the understanding of aborigi- 
nal man in America.” 


OTHER FEDERAL AIDS FOR 
PRESERVATION 


Other national programs of historic preserva- 
tion that can offer aid to cities undertaking a 
preservation program are those of the National 
Trust for Historic Preservation and the National 
Park Service. These programs can help to deter- 
mine and recognize historic properties. Citizen 
action, however, is needed to prevent deteriora- 
tion or destruction of a building. 


Nationa! Trust for Historic 
Preservation 


The National Trust is a privately supported 
organization chartered by Congress in 1949 to 
help preserve sites, buildings, and objects sig- 
nificant in American history and culture. The 
National Trust assists cities by providing infor- 
mation about preservation criteria and tech- 
niques. It provides technical advice and counsel 
for all preservationists. Through its publica- 
tions, seminars, and conferences it serves as an 
information center for all preservation activity 
both in the United States and abroad. 

The National Trust has been working with the 
Urban Renewal Administration to inform both 
public and private community agencies of his- 
toric sites or buildings in urban renewal projects. 


National Park Service 


The Department of the Interior provides ser- 
vices and assistance for preservation through 
the National Park Service. Communities may 


- receive technical aid for making a survey and 


inventory of an area, documenting historical 
places, judging architectural significance, and 
undertaking archeological work. 

A list of Registered National Historic Land- 
marks is issued periodically by the Park Service. 
It enables communities to check quickly those 
buildings that have exceptional importance. 
The listing also gives official recognition to his- 
toric sites or buildings which may be needed to 
stimulate preservation interests in the locality. 

Another valuable source of information 
about historic structures is the Historic Ameri- 
can Buildings Survey, a long-range program for 
assembling a national archive of historic Amer- 
ican architecture. Photographs and measured 
drawings of historic architecture are made by 
the National Park Service and maintained in the 
Library of Congress. Periodically the Library 
publishes a list of the buildings which have 
been measured and for which copies of the 
drawings may be obtained. 

The National Park Service is interested in 
continuing and expanding the Historic Ameri- 
can Buildings Survey and is giving special 
attention to historic buildings in urban renewal 
areas. Upon request, the National Park Service 
makes surveys of buildings and prepares 
reports of their history along with suggestions 
for their future use. This report can be espe- 
cially important if there is any possibility of the 
building's being demolished or greatly altered. 
The survey has completed work in urban 
renewal projects in Portsmouth, N.H.; Boston, 
Mass.; Providence, R.i.; New York, N.Y.; Cape 
May, N.J.; Philadelphia, Pa.; Lancaster, Pa.; 
York, Pa.; Baltimore, Md.; Mobile, Ala.; Chicago, 
lil.; and St. Louis, Mo. 

Cities may also receive technical advice and 
assistance for archeological investigations 
from the National Park Service. Urban renewal 
can sometimes offer a unique opportunity to 


recover valuable artifacts from earlier periods 
of development before they are distributed by 
new construction. 


Providence, R.1. 


College Hill, a demonstration study of Nistoric 
area renewal, was recognized as a classic 
report in the preservation field soon after its 
publication in 1959 by the Providence City Plan 
Commission in cooperation with the Provyi- 
dence Preservation Society. The study, made 
possible through a grant from the Urban 
Renewal Administration, is a major contriby- 
tion fo the field of historic preservation. |t devel- 
oped criteria for judging the architectural and 
historic value of structures and made recom- 
mendations for using these criteria in the col- 
lecting, scoring, and mapping of data. The 
College Hill methodology for evaluating struc- 
tures has been used successfully in severaj 
cities, including Wilmington, N.C.; Salem, 
Mass.; Cape May, N.J.; and New Bedford, Mass. 

College Hill, a name given the area of Provi- 
dence around Brown University, is the site of 
the original settlement laid out in 1636 by Roger 
Williams. Religious leader and Indian trader, 
Williams led his followers into this unmapped 
land after being expelled from Congregationai- 
ist Salem. The new settlement grew rapidly, 
and in 100 years it was one of the major Colo- 
nial towns. By the end of the 18th century, Prov- 
idence could boast a large number of elegant 
houses, churches, and public buildings. 

Three hundred years after its founding, how- 
ever, College Hill was plagued with the blight 
and decay characteristic of the older sections of 
many cities. Although redevelopment tech- 
niques were being worked out for the average 
city, little was known about renewing a historic 
area or preserving a large number of historic 
houses. The Demonstration Study was under- 
taken to develop renewal techniques that 
would be sensitive to historic values of a neigh- 
borhood as well as to restore College Hill and 
create a vibrant in-town residential area. The 
study included: 

® Analysis of architectural styles on College 
Hill 

# Programs to preserve important buildings 
of various periods and to encourage a blend of 
past and present architectural styles . 

® Application of the “area concept” of historic 
preservation; this holds that, while single 
museum buildings serve an important purpose 
and isolated outstanding monuments should be 
preserved, groups of surviving related buildings 
in their original setting can explain the charac 
teristics of an entire era and give added cultural 
and historic dimensions to the modern city — 

® Techniques for integrating areas of historic 
architecture into redevelopment plans 

® A master plan for the future growth of Col- 
lege Hill in which plans for the historic areas 
could take their place in larger neighborhood 
plans 

Several recommendations were made for 
positive local action. Nearly all have been cal- 
ried out. For example: 

# In 1959, the proposed Rhode island State 
Enabling Act providing for historic area zoning 
was enacted. In 1960, the Providence City Coun- 
cil passed a Historic District Zoning Ordinance. 
The Historic District Commission, appointed i 
administer the ordinance, has set 4 pattern © 
careful cooperation with owners to help solve 
probiems of exterior restoration. 
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Hill Study made a major contribution to the 
planning of this project. Throughout the project 
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and its consultants, College Hill educational 
institutions, preservationists, and local citizen 
groups. The demonstration study was reviewe 
and discussed. With minor exceptions, its 
objectives were recognized and provided for in 
the urban renewal plan. 
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Philadelphia, Pa. 


Among the many types of treatment for 
blighted areas included in urban renewal is 
selective clearance in residential rehabilitation 
areas. Clearing incompatible industrial and 
commercial uses and residential buildings that 
cannot be rehabilitated results in vacant lots 
that vary in size from parcels for one or two 
houses up to half a block. . 
With the assistance of a demonstration 
grant, the Redevelopment Authority of Phila- 
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Fig. 3a Dock Street section of the project. 





Fig. 4 New and old facades along Pine Street could look like this. 
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delphia studied this aspect of neighborhood 
conservation in historic Society Hill. Experi- 
ence showed that the market for residences in 
the Society Hill area permits the opportunity 
for significant improvement and upgrading of 
existing buildings and for new construction. 
One phase of the demonstration project dealt 
with the problem of filling gaps in built-up 
areas by showing improved techniques for 
using small land parcels. The report indicates 
how regeneration of the whole historic area 





can be stimulated by well-designed and readily 
marketable town houses on scattered cleared 
sites. 

The authority analyzed the reasons for new 
construction in older neighborhoods of Phila- 
delphia in the last decade. It has recommended 
building-design prototypes that will be compat- 
ible with the historic houses in the Washington 
Square East Unit No. 2 Urban Renewal Area 
(Society Hill). 





Fig. 4c Sketches of typical building masses and fenestration of old 
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New Haven, Conn. 


Wooster Square in New Haven provides an 
excellent example of how older areas with char- 
acter and identity can be preserved through 
urban renewal conservation treatment. Histori- 
cally one of the city’s best residential districts, 
with good design and architectural styles, it 
was able to resist the most serious blighting 
effects of expanding commercial areas. It suf- 
fered some damaging blows but remained a 
cohesive area, well related to the green space 
of Wooster Square, with its school and church. 

The citizens in Wooster Square became con- 
cerned about the plight of their neighborhood 
and in 1950 asked the city for assistance. At that 
time, there was little experience anywhere in 
the field of rehabilitation. Nevertheless, the city 
went ahead with a plan for renewing the neigh- 
borhood. As a first step toward achieving the 
plan’s goals, it persuaded the state highway 


Fig. 6 
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department to realign a proposed interstate 
highway which would have destroyed the cohe- 
siveness of Wooster Square. The state adopted 
the city’s proposal and relocated the highway. 
Then in 1954, Congress proposed an amend- 
ment to the Housing Act of 1949 to provide for 
rehabilitation as a method for renewal. This 
permitted federal funds to be used for staff ser- 
vices, project office operation, and other 
expenses, although not for actual rehabilitation 
work. 

The New Haven City Plan Commission and 
the Redevelopment Agency prepared an urban 
renewal plan for the area, and with community 
approval renewal work was begun. Blighted 
areas were cleared out and owners helped to 
rehabilitate their homes. Out of 450 housing 
units west of the expressway (the major resi- 
dential portion of the project), all but 50 were 
left standing for rehabilitation. Project area 


4 \ 
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work includes improvements in streets and util- 
ities, off-street parking, and school and commu- 
nity facilities. 

Special attention was given to preservation 
of good design and architectural style. Each 
homeowner was provided with free technical 
(including architectural) advice from the local 
renewal agency on bringing the home up to 
code standards and making it more attractive 
and harmonious with others in the block. Per- 
spective drawings of each block were prepared, 
and where appropriate, color perspectives of 
individual buildings were done for the owners. 
These drawings emphasize keeping the original 
appearance of the fine old houses that add rich- 
ness and variety to the area. 

Sketches such as Figs. 5 to 7 were prepared 
so that owners could visualize how good 
design could be preserved and enhanced. 
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Fig. 1 Codes and enforcement agencies. 










IMPLEMENTATION OF OBJECTIVES THROUGH SEPARATE DEVELOPMENT INSTRUMENTS— 
EXAMPLES OF THE INTERRELATIONSHIP OF STANDARDS AMONG BUILDING CODES, 
HOUSING CODES, ZONING ORDINANCES, AND SUBDIVISION REGULATIONS 





Building codes 
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Engineers-architects 


Housing codes 









Health specialists 


ELEMENTS REGULATED 






















Subject of objective: 

{ joao ight Windows, yards, courts, light wells, Windows, habitable room size Courts, yards (front, side, rear), 
(penetration, quality, habfable room size, building building height. 
location). separations. ~ 





















Access to streets, corridors, stairs, 
doors; exits; access to bath- 
rooms and bedrooms. 





Corndors, stawways, doors, exits: 
access to bathrooms and bed- 
rooms. 


Requed access to streets 


























Room dimensions (area, least d- 
mension, ceiling height); mini- 
mum area per person. 





Required access 
Room dimensions (area, least di- 
mension, ceiling height); mini- 


2. Access and egress 
to streets. 
3. Occupancy Minimum area per dwelling unit 
mum area per person, minimum 
area per dwelling unit. 


Windows: air conditioning Windows, air conditioning Windows, yards, courts 


5. Water supply Sizes, materials, and construction, Materials, temperature, fixtures, Relation of uses to water supply Sizes, materials, 
maintenance. construction. 


fixtures. 
6 Air pollution (dis- Vents and venting systems, blowers Industrial performance standards, 
charge into ai). and exhaust systems, incinera- land use locations. 


tors. 
7 Water pollution 














Vents and venting systems, blowers 
and exhaust systems, incinera- 
tors 





















Plumbing systems, septic tanks Maintenance and functioning of 


plumbing and fixtures 










Industral performance standards, 
land use locations. 


Se OL 






Water courses, 
ground cover, 


















Construction and materials, build- Maintenance requirements for in- Land use locations and relation- 
ing separations, access and tenors, exitways, and healing ship, building separations, 
egress. equipment. access 
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HOUSING CODE 


A housing code is one of a series of ordinances 
created to protect health, safety, and general 
welfare through the exercise of the police 
power. It is primarily a regulatory device 
designed to effect the preservation of accept- 
able dwellings and the rehabilitation of sal- 
vageable units. It is also used, on occasion, to 
obtain temporary minimal improvement of 
severely deteriorated or dilapidated dwellings 
in an urban renewal area pending their ultimate 
demolition. Unlike most housing-related legis- 
lation, such as building, plumbing, electrical, 
and fire-prevention codes, which deal with 
structural or design standards and are prospec- 
tive in nature, housing codes deal with per- 
missible conditions of occupancy of already 
existing dwellings. A comprehensive housing 
code normally specifies the required living 
space per person, minimum standards for light- 
ing and ventilation, structural soundness and 
safety, fire protection, basic equipment, and the 
provision of services, and spells out, preferably 
in considerable detail, the maintenance respon- 
sibilities of owners and occupants. In effect, the 
housing code attempts to influence the life style 
of residents by requiring “owners and occu- 
pants to conduct themselves and to order their 
lives So as not to create undue accumulations 
of filth and trash, to keep their houses in repair, 
and to keep their walls, floors, and ceilings in a 
clean condition.”' 

The housing code generally defines the pre- 
cise conditions for legal occupancy of dwelling 
units and, in most but not all cases, prescribes 
the manner in which compliance with locally 
adopted requirements is to be obtained. 


Dwelling Unit Occupancy 
Requirements 


Similarly to building codes, four basic model 
housing codes have been developed. They are: 

1. Recommended Housing Maintenance and 
Occupancy Ordinance, American Public Health 
Association (APHA) 

2. The Basic Housing Code, The Building 
Officials’ Conference of America (BOCA) 

3. The Southern Standard Housing Code, 
The Southern Standard Building Code Confer- 
ence (SSBCC) 

4. Housing Code, The International Confer- 
ence of Building Officials (1\CBO) 

In general there is a reasonable uniformity 
among most of the codes relative to occupancy 
requirements as shown in Table 1 in terms of 
habitable floor area per person. 

However, there is a great discrepancy in the 
current standards for the total floor area 
requirements (the additional space for halls, 
foyers, bathrooms, etc.). The APHA committee 
in 1950 recommended the minimum standards 
in Table 2. 

Misunderstanding of the uses and limitations 
of code enforcement has led to considerable 
disillusionment among those who regarded it 
as a cure-all for urban and suburban housing 
ills. It is in fact only one of several tools— 
among them, publicly assisted housing, urban 


‘Frank P. Grad, Legal Remedies for Housing Code 
Violations, The National Commission on Urban 
Problems, Research Report 14, U.S. Government 
Printing Office, Washington, D.C. 1968, p. 3. 


TABLE 1 Dwelling Unit Occupancy Requirements, Four Mational Model Housing Codes (Floor Area in Square Feet) 


1 2 
Code person persons 
APHA-PHS 150 250 
BOCA 150 250 
ICBO 200* 200* 
SSBCC 150 250 


3 4 2 
persons persons persons 
350 450 550 
350 450 550 
290 330 380 
350 450 525 


*150 is not prohibited, but the higher standard is recommended. 
source: Model housing codes by organizations named. 


TABLE 2 Minimum Total Floor Area (ft’) 


LL 


For 1 person 400 
For 2 persons 750 
For 3 persons 1000 
For 4 persons 1150 
For 5 persons 1400 
For 6 persons 1550 





renewal, improved services, and enforcement 
of a full range of codes—that must be 
employed simultaneously if real progress is to 
be achieved. 

Promulgation and enforcement of a housing 
code does not automatically ensure the creation 
of safe and sanitary dwellings, but it may very 
well prevent the onset or spread of blight in 
neighborhoods where units were originally of 
sound construction and, on rare occasions, may 
even foster the reconstruction of badly deterio- 
rated or dilapidated houses. In a suburban area 
with manageable housing problems it can help 
to preserve sound dwellings and to secure the 
upgrading of all but the poorest units with a min- 
imum expenditure of public funds. By slowing or 
even halting the unnecessary attrition of sound 
dwellings, it can help public authorities and non- 
profit corporations engaged in the construction 
of new low- and middle-income units to begin to 
catch up with the backlog of unfilled housing 
needs. The prerequisites for the successful use 
of a housing code appear to be the widespread 
if not enthusiastic public acceptance of code 
enactment and enforcement as an appropriate 
activity of local government, adequate funding 
of the enforcement operation, the existence of a 
sufficient supply of housing for temporary relo- 
cation, and the availability of financial aids to 
assist low-income owners and tenants other- 
wise unable to bear the higher costs of improved 
housing. Unfortunately, the housing code is 
least effective when and where it is most 
needed. A “tight” housing market, with little or 
no new construction at prices low- and middle- 
income families can afford, necessarily reduces 
the options of the enforcing agency. The fact that 
the housing code applies to existing and already 
occupied houses, apartments, or rooms means 
that the forced vacating of a substandard 
dwelling results from efforts to protect the pub- 
lic health and safety through code enforcement 
frequently produces increased hardship for 
those obliged to live in such units. 

Housing code enactment and enforcement is 
a relatively new development in suburban 


areas. Although it is somewhat early to judge 
its effectiveness, it is already evident that leg- 
islative changes and administrative modifica- 
tions must be introduced to permit the housing 
code to serve the purpose for which it was 
intended. A major fault is that virtually none of 
the existing codes established standards for 3 
suitable living environment, i.e., standards for 
open space, housing density, or schools and 
their location. 

Nothing is said in the typical housing code 
about private nonresidential properties, such as 
stores and factories—how they are mixed in 
with homes; how much noise, smoke, dust, or 
glare they make, how many signs they put up; 
how well they are maintained and landscaped. 
Nothing is said in the typical housing code 
about the adequacy of public lands such as 
parks and playgrounds; public structures such 
as schools, libraries, fire and police stations; or 
even public facilities such as right-of-way for 
access, paving for streets, exclusion of non- 
neighborhood traffic, sidewalks, storm sewers, 
street lights, street trees, and street signs. 

It is true that many of these elements are 
provided for by municipalities by inclusion in 
comprehensive plans, zoning ordinances, sub- 
division regulations, or through special statutes. 
However, housing codes differ from the other 
regulatory procedures in that housing codes 
apply to already existing structures, whereas 
the other ordinances and regulations apply at 
the initiation of new facilities. 

An adequate code should also contain suffi- 
cient provisions to ensure that implementation 
of the purpose of the code can be achieved. For 
example: 

1. The power to enter and inspect buildings 
at reasonable times 

2. Written notice served on the owner nam- 
ing the specific violations found 

3. Mechanics for formal conferences with the 
owner 

4. The power to make repairs or demolish 
the building if the owner is unwilling or other- 
wise incapable 

5. Specified maximum fines and/or prison 
terms 

As increased urbanization takes place, the 
issues of incompatibility and environmental 
degradation resulting from nonresidential 
activities will become more pressing. Noise 
from aviation activities over residential com- 
munities and noise, glare, and fumes from 
upwind industrial activities can render residen- 
tial life unpalatable. 


yy 





Housing Controls, Fire Safety, and Security 


MODEL HOUSING CODES 





ove HOUSING CODES 


housing codes in force in states, counties, 
Most towns have been patterned after one 
cities: cal mode! housing codes. There are 
of sev undamental types of model housing 
three They are (1) codes that give particular 
om als to health and safety requirements; (2) 
< that are oriented toward the construction 
ie aintenance of building; and (3) codes that 
ee legal, administrative, and enforce- 
nen provisions. A Proposed Housing Ordi- 
ment Prepared by the American Public Health 
mociation in 1952, is an example of the first 
se damental type of model housing code. This 
suggested legislation embodies the concept 
that since housing and the housing environ- 
ment are important factors in the control and 
revention of physical disease and injury and 
are contributory to mental health and social 
well-being, it is the responsibility of the public 
health officer to enforce the provisions of the 
code and to interpret the requirements for the 
health, safety, and well-being of the residents of 
the community. It may be said that A Proposed 
Housing Ordinance gives particular emphasis 
to the human requirements, particularly as 
related to the prevention of disease and injury. 
Several organizations of building officials 
have developed model housing codes. The 
BOCA Basic Housing Code, prepared by the 
Building Officials Conference of America in 
1964, is an example of the second type of 
model housing code. The underlying principle 
of this code is that the technical processes 
which are connected with the construction and 
maintenance of dwellings and dwelling units as 
structures are of primary importance. Model 
housing codes similar to the BOCA Basic Hous- 
ing Code emphasize engineering knowledge of 
building materials, methods of construction, 
fire safety standards, and performance require- 
ments for essential equipment and facilities of 
dwellings. Relatively speaking, model housing 
codes of this second type place limited empha- 
sis on human requirements and stress the tech- 
nical or structural requirements on buildings 
used for human habitation. 
in 1954, the National Institute of Municipal 
Law Officers prepared and published the 
NIMLO Model Minimum Housing Standards 
Ordinance, an example of the third type of 
model housing code. Unlike the model housing 
codes of the other two types, the N/IMLO Model 
Minimum Housing Standards Ordinance con- 
tains very few standards. It is more concerned 
with the legal and administrative aspects of the 
housing code and emphasizes the importance 
of uniformity and continuity of this type of leg- 
islation with other municipal legislation. (The 
National Institute of Municipal Law Officers 
established in 1952 a model ordinance service 
in order to provide municipalities with a com- 
prehensive code of ordinances on every phase 
of municipal regulation. New ordinances are 
developed as need arises, and others are 
revised from time to time as dictated by experi- 
ence and court decisions.) The NIMLO Model 
Minimum Housing Standards Ordinance does 
Not specify or suggest standards. Blank spaces 
are provided for the adopting legislative body 
to provide its own specification. This model 
Code gives emphasis to the /egal requirements 
of housing codes. 


SUBSTANTIVE CONTENT OF 
HOUSING CODES 


The substantive content of most housing codes 
includes three broad subject areas: (1) mini- 


mate pe eal equipment; (2) 
> ages stiomaat at ling unit and of facill 
; and (3) use, maximum 
occupancy, and conditions of occupancy. A 
comprehensive coverage of provisions related 
to minimum facilities and installed equipment 
usually includes water supply and wastewater 
disposal, garbage and rubbish disposal, kitchen 
and hard-washing sinks, bathing facilities, toilet 
facilities, means of egress, heating equipment 
for the dwelling unit and hot water supply, 
lighting, ventilation, and electrical service. 
Most housing codes will contain specific pro- 
Visions pertaining to maintenance of the 
dwelling and of the supplied facilities and 
equipment to include such items as general 
sanitary conditions; chimneys, flues, and other 
potential fire hazards; electrical wiring; insect 
and rodent infestation; internal structural 
repair; external structural repair; and damp- 
ness. 

The sections of most housing codes that reg- 
ulate use, maximum occupancy, and conditions 
of occupancy usually have provisions pertain- 
ing to living space overcrowding; sleeping 
space overcrowding; doubling of families; sep- 
aration of sexes; and mixed use of living space 
for business purposes. 

Most, if not all, housing codes tend to rely on 
general words or phrases without defining 
them such as good repair, adequate, and safe 
condition. These terms are difficult to interpret 
and sometimes create confusion. Much is left to 
personal judgment. For example, a cracked wall 
in a kitchen may be interpreted by the owner as 
being in good repair because there is no immi- 
nent danger of the plaster falling. A housing 
code inspector who is from the building depart- 
ment may not deem the wall to be in good 
repair, as the crack suggests that internal struc- 
tural repair is needed; and a housing code 
inspector who is from the public health depart- 
ment may classify the wall as not being in good 
repair, as the crack may provide a harborage for 
vermin and/or may permit rodents easy access 
to the dwelling unit. 


DWELLING UNIT OCCUPANCY 
STANDARDS 


Of the model housing codes, there is uniformity 
of requirements for occupancy by one to four 
persons, of the APHA-PHS Recommended 
Housing Maintenance and Occupancy Ordi- 
nance, the BOCA Basic Housing Code, and the 
Southern Standard Housing Code of the South- 
ern Building Code Congress. The amount of 
floor space required in habitable rooms is 150 
ft? for the first person and 100 ft? more for each 
additional person. When the number of occu- 
pants is five or more, the SBCC Housing Code 
reduces the additional space required for each 
occupant over four to 75 ft?. 

The ICBO Housing Code does not specify the 
minimum amount of habitable space in the 
dwelling unit on an occupancy basis. By indi- 
rect calculation it can be determined that 200 ft? 
is the minimum amount of habitable space for 
one- or two-person occupancy of a dwelling 
unit. This can be derived from the requirement 
that there be a combination living room-bed- 
room of 150 ft? and a kitchen having at least 50 
ft?. A dwelling unit of this size may be occupied 
by two persons. Under the ICBO Housing Code 
three persons may occupy a two-room dwelling 
unit with as little as 290 ft? of habitable floor 
space provided as follows: 


Kitchen-living room 150 ft’ 
Bedroom (triple occupancy) 140 ft’ 
290 ft? 


Four personas may occupy a three-room 
dwelling unit with 330 ff? of habitable floor 
space distributed as follows: 


Kitchen-living room 150 ft’ 
Bedroom (double occupancy) 90 ft” 
Bedroom (double occupancy) 90 ft” 
330 fr’ 

Five persons may occupy a_ three-room 


dwelling unit with 380 ff? of habitable floor 
space arranged as follows: 


Kitchen-living room 150 ft? 
Bedroom (triple occupancy) 140 fr’ 
Bedroom (double occupancy) 90 ft” 

380 ft? 


The requirements of the state and city housing 
codes tend to follow the patterns of the particu- 
lar model code used as a guide. One city code 
gives occupancy standards in terms of cubic 
feet of space per occupant. 

In general, housing codes that do not use an 
allotment of square feet of habitable floor space 
for each occupant tend to be confusing when 
one is trying to determine maximum occu- 
pancy conditions. Housing codes that have dif- 
ferent standards for occupancy on a room-size, 
dwelling-unit arrangement or age-of-occupant 
basis are confusing also. 

There is considerable difference in the 
amount of habitable space that constitutes a 
minimum requirement for occupancy of a 
dwelling unit, particularly if the dwelling unit is 
to be occupied by several persons. The APHA- 
PHS and BOCA Housing Codes requirements 
are considerably greater than the ICBO Housing 
Code for more than one-person occupancy. For 
five-person occupancy, the ICBO Housing Code 
requires only 69 percent of the habitable space 
required by the APHA-PHS and BOCA Housing 
Codes. 


SLEEPING ROOM OCCUPANCY 
STANDARDS 


There is some uniformity in the requirements 
for occupancy by one person, but the unifor- 
mity is less pronounced for occupancy by two 
or more persons. 

The APHA-PHS, BOCA, and SBCC codes 
require 70 ft? of habitable floor space for a 
sleeping room to be occupied by one person. 
The ICBO code requires that a room used for 
sleeping should have not less than 90 ft’ of floor 
space and may be occupied by one or two per- 
sons. If the sleeping room is to be occupied by 
two persons, the APHA-PHS housing code 
requires at least 120 ft? of floor space, while the 
BOCA and SBCC codes require only 100 ft’. The 
SBCC code allows two persons under the age of 
12 years to occupy a sleeping room with but 70 
ft? requiring only 35 ft? per child. If the sleeping 
room is to be occupied by three persons, the 
APHA-PHS code requires 170 ft’ of habitable 
floor space, the BOCA and SBCC codes 150 ft’ if 
the occupants are older than 12. The ICBO code 
permits three persons to occupy a sleeping 
room with 140 ft? of floor space. 

A few state and city housing codes include 
special requirements if the sleeping room is to 
be used by children. 

The difference in the minimum requirements 
for sizes of sleeping rooms to be occupied by 
more than one person should be grounds for 
concern for some people, particularly those 
who are interested in respiratory disease ore- 
vention. The U.S. Army has found that in bar- 
racks 72 ft’ of floor space per occupant is the 


minimum requirement to keep respiratory 
infections under control. 
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BATHROOM FACILITIES 


The substantive provision that shows the great- 
est uniformity in the codes is the bathroom 
facilities requirement. All the housing codes 
require a private flush toilet, a lavatory sink, 
and a bathtub or shower with hot and cold run- 
ning water under pressure. These facilities, 
located inside the dwelling unit, constitute min- 
imum requirements for sanitary housing. 


KITCHEN FACILITIES 


For most housing codes the only required facil- 
ity for a kitchen or a room to be used for the 
preparation and service of food is a kitchen 
sink. Very few housing codes include specific 
requirements for the cooking and storage of 
food and the storage of utensils and dishes. Of 
the four model housing codes, only the APHA- 
PHS code requires, in addition to the kitchen 
sink, a stove and a refrigerator or similar 
device, and cabinets and/or shelves for the 
storage of dishes, utensils, and food. Several 
housing codes use ambiguous terms such as 
“adequate facilities for cooking” without defini- 
tion or elaboration. 

With a few exceptions, most housing codes 
grossly fail to be specific enough about 
required kitchen facilities. This may stem from 
the fact that many housing codes are not ori- 
ented toward the fulfillment of “human require- 
ments.” If a dwelling unit is to have the 


minimum facilities necessary for the fulfillment 
of health objectives, there should be facilities 
for the cooking, preparing, and serving of food. 


HEATING FACILITIES 


Most codes stipulate that the facilities be capa- 
ble of heating the dwelling unit to a specified 
temperature (usually 67 to 70°F) at a specified 
height above the floor. 


ELECTRICAL SERVICE AND 
FACILITIES 


The requirement that dwelling units be pro- 
vided with electrical service if a connection is 
available within a reasonable or specified dis- 
tance (usually 300 ft) from the dwelling unit is 
basic. 

Some codes require the provision of a given 
number of electrical fixtures or facilities. A few 
codes call for a stated capacity of electric power 
to be provided for each dwelling unit; e.g., the 
APHA-PHS housing code requires an electric 
service, outlets, and/or fixtures capable of pro- 
viding at least 3 W of electrical power per 
square foot of total floor area. 


SOLID AND LIQUID WASTE 
DISPOSAL 


All housing codes have provisions concerning 
the handling of liquid wastes (sewage). Con- 


nection to either a public sewer system Or an 
approved septic tank system is required. 

Most housing codes require facilities for the 
storage and/or disposal of solid Wastes 
(garbage and rubbish). Some of the codes stip- 
ulate who must provide the containers for the 
storage of refuse. 


LIGHTING 


Daylighting of habitable rooms is a minimum 
requirement of all codes. Most codes require at 
least one window (or skylight) per habitable 
room and stipulate the amount of window araa 
to be provided. This specification is usually 
expressed as a percent of floor area of the room 
to be daylighted by the window. 

Most housing codes require artificial lighting 
facilities in all habitable rooms and in some 
other rooms and areas such as bathrooms and 
hallways. 


VENTILATION 


All housing codes require natural ventilation of 
all habitable rooms. Also, all codes require ven- 
tilation of toilet rooms, but some permit the use 
of mechanical ventilation devices in lieu of nat- 
ural ventilation. The codes specify the percent 
of window area that will be openable. The val- 
ues range from 20 to 50 percent. The most com- 
mon specification is that 45 percent of the 
window area should be openable. 


- 


miniMUM STANDARDS FOR BASIC 
FQUIPMENT AND FACILITIES 


o person should occupy as owner or occupant 

r let to another for occupancy any dwelling or 
dwelling unit, for the purposes of living, sleep- 
ind, cooking, oF eating therein, which does not 
“6 ly with the following requirements: 

Every dwelling unit should have a room or 

ortion of @ room in which food may be pre- 

gred and/or cooked, which shall have ade- 
quate circulation area and which shall be 
equipped with the following: 

4. A kitchen sink in good working condition 
and properly connected to a water supply sys- 
tem which is approved by the appropriate 
and which provides at all times an 
unt of heated and unheated run- 
ning water under pressure, and which is con- 
nected to a Sewer system approved by the 

ropriate authority. 

2, Cabinets and/or shelves for the storage of 
eating, drinking, and cooking equipment and 
utensils and of food that does not under ordi- 
nary summer conditions require refrigeration 
for safe keeping, and a counter or table for food 
preparation, said cabinets and/or shelves and 
counter Or table should be of sound construc- 
tion furnished with surfaces that are easily 
cleanable and that will not impart any toxic or 
harmful effect to food. 

3. A stove or similar device for cooking food, 
and a refrigerator OF similar device for the safe 
storage of food at temperatures less than 45°F 
but more than 32°F under ordinary maximum 
summer conditions, which are properly installed 


with all necessary connections for safe, sanitary, 


and efficient operation; provided that such 


stove, refrigerator, and/or similar devices need 
not be installed when a dwelling unit is not occu- 
pied and when the occupant is expected to pro- 
vide same on occupancy, and that sufficient 
space and adequate connections for the safe and 
efficient installation and operation of said stove, 
refrigerator, and/or similar devices are provided. 

Within every dwelling unit there should be a 
nonhabitable room which affords privacy to a 
person within said room and which is equipped 
with a flush water closet in good working con- 
dition. Said flush water closet should be 
equipped with easily cleanable surfaces, be 
properly connected to a water system that at all 
times provides an adequate amount of running 
water under pressure to Cause the water closet 
to be operated properly, and should be properly 
connected to a sewer system which is approved 
by the appropriate authority. 

Within every dwelling unit there should be a 
lavatory sink. Said lavatory sink may be in the 
same room as the flush water closet, OF if 
located in another room, the lavatory sink 
should be located in close proximity to the door 
leading directly into the room in which said 
water closet is located. The lavatory sink should 
be in good working condition and properly con- 
nected to a water supply system which Is 
approved by the appropriate authority and 
which provides at all times an adequate 
amount of heated and unheated running water 
under pressure, and which is properly con- 
Nected to a sewer system approved by the 
appropriate authority. Water inlets for lavatory 
sinks should be located above the overflow rim 
of these facilities. 

Within every dwelling unit there should be 4 
‘00m which affords privacy to a person within 
®3id room and which is equipped with a bath- 
‘Ub oF shower in good working condition. Said 

b or shower may be in the same room as 
‘he flush water closet or in another room and 


authority 
aded vate amo 


sa wk tops oye santo 
jiCaiins aeat ain prove | by the appropriate 
sdpauats a which provides at all times an 

ount of heated and unheated 
water under pressure, and which is connected 
toa sewer system approved by the appropriate 
pede yd Water inlets for bathtubs should be 
Pie above the overflow rim of these facili- 

Every dwelling unit should have at least two 
means of egress leading to safe and open space 
at ground level. Every dwelling unit in a multi- 
ple dwelling shall have immediate access to 
two or more approved means of egress leading 
to safe and open space at ground level, or as 
required by the laws of the state and the appro- 
priate unit. Bedrooms located below the fourth 
floor should be provided with an exterior door 
or window of such dimensions as to be used as 
a means of emergency egress. 

Structurally sound hand rails should be pro- 
vided on any steps containing four risers or 
more. Porches, patios, and/or balconies located 
more than 3 ft higher than the adjacent area 
should have structurally sound protective 
guard or hand rails. 

Each dwelling unit should have facilities for the 
safe storage of drugs and household poisons. 

Access to or egress from each dwelling unit 
should be provided without passing through 
any other dwelling unit. 

No person should let to another for occu- 
pancy any dwelling or dwelling unit unless all 
exterior doors of the dwelling or dwelling unit 
are equipped with functioning locking devices. 


MINIMUM STANDARDS FOR LIGHT 
AND VENTILATION 


No person should occupy as owner oF occupant 
or let to another for occupancy any dwelling or 
dwelling unit, for the purpose of living therein, 
which does not comply with the requirements 
of this section: 

Every habitable room should have at least 
one window or skylight facing outdoors pro- 
vided that if connected to a room or area used 
seasonally (e.g., porch), adequate daylight 
must be possible through this interconnection. 
The minimum total window or skylight area, 
measured between stops, for every habitable 
room should be at least 10 percent of the floor 
area of such room, but if light-obstruction struc- 
tures are located less than 3 ft from the window 
and extend to a level above that of the ceiling of 
the room, such window will not be deemed to 
face directly to the outdoors and will not be 
included as contributing to the required mini- 
mum total window area. 

Every habitable room should have at least 
one window or skylight facing directly outdoors 
which can be opened easily, OF such other 
device as will ventilate the room adequately, 
provided that if connected to a room OF area 
used seasonally, adequate ventilation must be 
possible through this interconnection. The total 
of openable window oF skylight area in every 
habitable room should be equal to at least 45 
percent of the minimum window area size or 
minimum skylight-type window size, except 
where there 's supplied some other device 
affording adequate ventilation and approved by 

riate authority. 
Oe ae catheoor and water closet compart- 
ment, and nonhabitable room used for food 
preparation should comply with the light and 
ventilation requirement for habitable rooms, 
except that no window of skylight will - 
required in such rooms if they are equippe 
with 2 ventilation system in working condition, 
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which is approved by the appropriate authority. 

Where there is usable electric service readily 
available from power lines which are not more 
than 300 ft away from a dwelling, every 
dwelling unit and all public and common areas 
should be supplied with electric service, outlets, 
and fixtures which should be properly in 
should be maintained in good and safe working 
condition, and should be connected to 4 source 
of electric power in a manner prescribed by the 
ordinances, rules, and regulations of the appro 
priate unit. The minimum capacity of such ser- 
vices and the minimum number of outlets and 
fixtures should be as follows: 

1. Every dwelling unit should be supplied with 
at least one 15-A circuit, and such circuit should 
not be shared with another dwelling unit. 

2. Every habitable room should contain at 
least two separate wall-type duplex electric con- 
venience outlets or one such duplex convenience 
outlet and one supplied wall- or ceiling-type elec- 
tric light fixture. No duplex outlet should serve 
more than two fixtures or appliances. 

3. Temporary wiring or extension cords 
should not be used as permanent wiring. 

4. Every nonhabitable room, including water 
closet compartments, bathrooms, laundry 
rooms, furnace rooms, and public halls should 
contain at least one supplied ceiling or wall- 
type electric light fixture. 

5. All electric lights and outlets in bathrooms 
should be controlled by switches which are of 
such design as will minimize the danger of eler 
tric shock, and such lights and outlets should b 
installed and maintained in such condition as to 
minimize the danger of electrical shock. 

Every public hall and stairway in every multi- 
ple dwelling should be adequately lighted by 
natural or artificial light at all times, so as to 
provide in all parts thereof at least 10 ft of light 
at the tread of floor level. Every public hall and 
stairway in structures containing not more than 
two dwelling units may be supplied with conve- 
niently located light switches controlling an 
adequate lighting system which may be turned 
on when needed instead of full-time lighting. 


stalled, 


MINIMUM THERMAL STANDARDS 


No person should occupy as owner or occupant 
or let to another for occupancy any dwelling or 
dwelling unit, for the purpose of living therein, 
which does not comply with the following 
requirements. 

Every dwelling should have heating equip- 
ment and appurtenances which are properly 
installed, are maintained in safe and good 
working condition, and are capable of safely 
and adequately heating all habitable rooms, 
bathrooms, and water closet compartments in 
every dwelling unit located therein to a temper- 
ature of at least 68°F at a distance of 36 in above 
floor level under ordinary winter conditions. 

No owner or occupant should install, operate, 
or use a heating device, including hot water 
heating units, which employs the combustion 
of carbonaceous fuel, which is not vented to the 
outside of the structure in an approved manner, 
and which is not supplied with sufficient air to 
continuously support the combustion of the 
fuel. All heating devices should be constructed, 
installed, and operated in such a manner as to 
minimize accidental burns. 


MAXIMUM DENSITY, MINIMUM 
SPACE, USE, AND LOCATION 
REQUIREMENTS 


No person should occupy or let td be occupied 
any dwelling or dwelling unit, for the purpose 
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of living thereir, unless there is compliance 
with the following requirements. 

The maximum occupancy of any dwelling unit 
should not exceed the lesser value of the fol- 
lowing two requirements: 

1. For the first occupant there should be at 
least 150 ft? of floor space and there should be 
at least 100 ft? of floor space for every addi- 
tional occupant thereof; the floor space to be 
calculated on the basis of total habitable room 
area. 

2. A total number of persons should be less 
than 2 times the number of habitable rooms 
within the dwelling unit. 

Not more than one family, plus two occu- 
pants unrelated to the family, except for guests 
or domestic employees, should occupy a4 
dwelling unit unless a license for a rooming 
house has been granted by the appropriate 
authority. 

The ceiling height of any habitable room 
should be at least 7 ft; except that in any habit- 


able room under a sloping ceiling at least one- 
half of the floor area should have a ceiling 
height of at least 7 ft, and the floor area of that 
part of such a room where the ceiling height is 
less than 5 ft should not be considered as part 
of the floor area in computing the total floor 
area of the room for the purpose of determining 
the maximum permissible occupancy. 

No space located up to 4 ft below grade 
should be used as a habitable room of a 
dwelling unit unless approved by the appropri- 
ate authority in writing. 

No space located more than 4 ft below grade 
should be used as a habitable room of a 
dwelling unit. 

In every dwelling unit of two or more rooms, 
every room occupied for sleeping purposes by 
one occupant should contain at least 70 ft? of 
floor space for the first occupant, and every 
room occupied for sleeping purposes by more 
than one occupant should contain at least 50 ft? 
of floor space for each occupant thereof. 


No dwelling or dwelling unit containing two 
or more sleeping rooms should have such 
room arrangements that access to a bathroom 
or water closet compartment intended for use 
by occupants of more than one sleeping room 
can be had only by going through another 
sleeping room; nor should room arrangements 
be such that access to a sleeping room can be 
had only by going through another sleeping 
room. A bathroom or water closet compart- 
ment should not be used as the only passage- 
way to any habitable room, hall, basement, or 
cellar or to the exterior of the dwelling unit. 

Every dwelling unit should have at least 4 ff? 
of floor-to-ceiling height closet space for the 
personal effects of each permissible occupant: 
if it is lacking, in whole or in part, an amount of 
space equal in square footage to the deficiency 
should be subtracted from the area of habitable 
room space used in determining permissible 
occupancy. 
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aogEPTABLE EXIT ARRANGEMENTS co 
we ehould be remote from each other. In = = 

Exits mining the distance between exits, mea- 
ot corridor centerline as shown in Fig. 1. pn 
sur” sistance between exits should not exceed = -—— - —* 
le by maximum distances from doors of S —_— > —— | I CL == 
the ; it doors. a 
tiving units to exit vs -- 
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Fig. 1 Fire compartment doors. 


Two interior stairs such as the scissor stairs in Lt 
Fig. 2 may be used when arrangement of the —— ae 
corridor system is similar to the design shown. 
Since the stair and wall construction separates 
the two stairs, the construction should not 
allow the passage of smoke from one to the 


| 
other. 


= Ea 
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Fig. 2 


Dead-end corridors may be used when the 
length of the corridor is limited. Stair 1 in Fig. 3 
is considered a smokeproof tower, because the 
passageway is open to the outside. It is impos- 
sible for smoke to enter the stairs by way of the 
doors. Wherever possible, such an arrange- 
ment is advisable, Stair 2 is an enclosed interior 
stair and should have positive air pressure rela- 
tive to the corridor to reduce the possibility of 
smoke entering the stairs. 
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ESCAPE AND REFUGE—BUILDING 
ESCAPE STRATEGIES 


Escape strategies for linear corridors in low-rise 
buildings are described below. Escape plans 
should be evaluated to see if alternate routes 
are available for use in the event that one route 
becomes untenable due to fire or smoke. 


Central Stairs 


The central stairs is an undesirable escape 
strategy because exits cannot be used if the 
corridor becomes smoke-filled. However, an 
exterior balcony, as shown on the sketch, could BH 
be used to increase chances of rescue. 


SCISSORED DOUBLE 
STAIRWAY Exit 

CBOTH EXITS CAN Be 
LOST i= Common 
PARTITION is BARI5GED!) 


sobess CENTRAL CoamAniDosan 





BSN ees: ‘ —_ BALCONY 

SUE Higiiisauassssssstssasssesscssceeessssesssessssssuesssesscsccsssccesesssascee cscs Meee ga -AdDoEA (ia esis 
PICKER’ RESCUE, MUST Be 
WELL BELOw 00 Fee 
ELEVATION ) 


Fig. 5 


Remote Stairs 


Stairway exits at the ends of a corridor can offer 
alternate escape routes and shorter travel dis- 
tances to exits for most occupants. 
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Fig. 6 

Exterior Stairs ee CE 
: : = = BALCONY STAI AWAY Exit 

Protected outdoor stairway exits can provide == == CwiTh NO OPENINGS iN ALLS 
smoke-free escape routes. There are alternate i gi FACING STAI AWAY EXIT!) 
escape routes to remotely located stairs as TERE HEE SSE SHEET 
shown by the sketch. a 

Fig. 7 
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oLANNING OF FIRE EXITS 












| 


Fig. 1 Plan of residential floor, multifamily housing (A= distance between living unit entrance and stair- 
way in corridor affording exit in two directions = 100 ft maximum or 150 ft maximum in buildings with auto- 
matic sprinklers). 





Exit corridor 


(ee 
Bedroom | Bedroom | Bedroom Living 
B dining | 

K 


Fig. 2. Plan of living unit, multifamily housing (€ = distance within a living unit between 
the door of the most remote room and a doorway to an exit corridor = 50 ft maximum). 


1057 





Housing Controls, Fire Safety, and Security 
EXITS—MULTIPLE DWELLINGS 


MAXIMUM DISTANCES OF TRAVEL 
TO EXITS 


Maximum distance of travel (A in Fig. 1) from 
the door of any room in any dwelling unit to a 
door opening into an exit passageway on the 
same story should be 50 ft. 

Maximum distance of travel (B) from the 


room or any part of a fire area not so divided, 
in a story above the grade story, to a passage- 
way to a door opening into an exit stairway 
or horizontal exit on the same story: 100 ft in 
buildings of type 1 or 2 construction; 50 ft in 
buildings of type 3, 4, and 5 construction. 
When such buildings have a sprinkler system 
installed throughout, distance may be in- 
creased. 


Maximum distance of travel (C) from the 
door of any room or any point in a fire area not 
divided, in a basement or below-grade story, 
to a door opening into an exit stairway or legal 
open space, or horizontal exit, should be 75 ft. 

Maximum distance of travel (D) from doors of 
below-grade rooms enclosing equipment to a 
door opening into an exit stairway leading to a 
legal open space should be 75 ft. 


main entrance door of any dwelling unit or any 


living room 








MULTIPLE DWELLING FLOOR 
(MORE THAN THREE STORIES) 
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Win 
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exit passegeway 


VA 
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DINING OR BALLROOM FLOOR BASEMENT CR BELOW-GRADE STORY 


Fig. 1 


ACCEPTABLE SCHEMES FOR EXITS 







see illustration 
of methods for 
ventilation of 

interior stair- 
ways 
Fig. 2 Two interior stairways 36 in wide 
located af each end of a public hallway not 
exceeding 100 ff in length, 36 in in width, 
throughout the line of travel. 


(ee 


Fig. 3 Two interior stairways 36 in wide, in an ot first floor 


enclosed shaft with door to each stairway sepa- 
rated at least 15 ff; public hallway not exceeding 


100 ft in length, 36 in in width throughout the line 
of travel. 
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TYPICAL ARRANGEMENT OF PUBLIC 
HALL 


Exits in multiple dwellings shall be 
plainly marked with directions to a 


designated termination at a place of 
safety, and shall be lighted at all 
times by natural or artificial light of 
re intensity sufficient for safe travel. See 
"" section B 507 of the Code entitled, 
down “Electrical Wiring and Equipment.” 
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(A) in illustration indicates stair 
vent duct. 


(B) in illustration indicates hall vent 


SCISSOR STAIRS duct. 


Fig. 4 
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ENCLOSURE REQUIREMENTS 


le ee 


Sf 
‘ Gj 
ventilation for stairs, al i 


if required min. 22 in. 
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Fig. 6 Plan of typical interior exit stair. 


SCISSOR STAIRS 


Every passageway and enclosed stairway 
which serves as an exit or part thereof should 
be enclosed with fire-resistive construction. 

In multiple dwellings more than two stories in 
height, exit stairways should be separately 
enclosed. Openings in such construction should 
be provided with opening protectives. 





ROOF BULKHEAD PLAN 


min. 15’-0’ between 
doors, each floor 





TYPICAL FLOOR PLAN 


min. 15’-0” between 
doors, each floor 









SECTION A-A FIRST FLOOR PLAN 


Fig. 70 





Housing Controls, Fire Safety, and Security 
EXITS—MULTIPLE DWELLINGS 


npEN BALCONY CORRIDOR 


Stairs and elevators 
located. Elevators should open into an enclosed 
area for protection from the weather. 


Balcony floors should slope to drains con- 
nected to leaders. 


should be centrally 

balcony should not be used for any purpose 
ee than entrance or exit and should be no 
than 5 ft wide. 





I 
d.u. du. d.u. du. du, d.u. 
| 
open corridor open corridor | 
x 
elevator 


enclosed exit 


Fig. 8a Plan. 


ss 
[Ss oa 
————— 





. Fil. 8D Section. 
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ALARM SYSTEMS 


High rates of sickness and accidents among dis- 
abled people indicate the need for an alarm sys- 
tem, particularly where they live on their own. 
The disabled person may easily fall, hurt him- 
self, or become ill and helpless without anyone 
knowing. An alarm system connecting each 
dwelling unit to a central control point is there- 
fore recommended in new construction. 

There should be two terminals of an alarm 
system in the dwelling unit, well marked for 


Os HA 
daytime use and illuminated so that they can be Bath- 
seen at night. One should be located in the 
bathroom, because many accidents occur qQ room 
there, and the other in the bedroom. If only one 
alarm button is provided it is preferable to place 
it in the bathroom. Buttons or pull cords should 


Bedroom 





be placed no more than 600 mm (about 24 in) —— as cee ee — mes eee ees aoe 
above floor level, so that they can be reached 

from a prone position. An alternative to the nieaiin 

mechanical pushbutton alarm is one that is trig- system on floor 

gered by a whistle carried by the disabled per- 

son, or by a frequency modulator. ee ee cei es 


Where the dwelling terminal should be Fe 
placed is determined by the audible range of alarm pane! 
the whistle. For deaf persons, a flashing light in lobby 


may operate when the fire alarm system is trig- 
gered. For further and more immediate night- 


time warning, a vibrator device may be used. Intercom 
The location of the central terminal varies system in 

according to local conditions. If it is placed in a lobby 

superintendent's apartment it should be heard 

at any time of the day or night. S — Smoke detector 


Another possible location is the lobby or 
vestibule, where the system can be combined A — Alarm system 
with the intercom system or perhaps with the 
fire voice-communications system terminals. | — Intercom 

A third alternative is to employ a telephone Fig.1 Alarm systems. 
switchboard, using a telephone alarm system, 
but this solution is practicable only when staff 
is provided around the clock. 
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re SINGLE-FAMILY HOUSE 


basic fire safety principles that should be 

bad in the design of the single-family home are: 
. Two ways out should be provided from all 
og and sleeping rooms, the second means of 
peel may be a Suitable window. 
“ am spatial arrangement should minimize 
the spread of fire and smoke, particularly from 
jiving and utility spaces Into the sleeping spaces. 

3, The construction should minimize the 
development and spread of fire. FIRST FLOOR 

4. Automatic smoke detectors should be 
ysed tO safeguard the means of escape from Fig. 1 Floor plan for a large two-story residence. 


bedrooms. 





Spatial Arrangements 


Spatial arrangements can improve fire safety 
by isolating locations where fire is most likely 
to start and providing uninterrupted paths from 
basement to the top floor and from living 
spaces to sleeping spaces. Exiting from second 
floor windows can be improved by having the 
windows open onto a porch or garage roof or 
balcony. 

The floor plan in Fig. 1 illustrates an arrange- 
ment typical in modern homes. Fire safety is 
unnecessarily jeopardized because the second 
floor stairway terminates near the center of the 
first floor and the basement stairway directly 
exposes the main exit from the home. In addi- 
tion, only one second floor window opens onto 
a roof for easy escape. 

Another undesirable spatial layout is the pop- 
ular open floor plan. The lack of solid partitions FIRST FLOOR SECOND FLOOR 
between rooms offers no resistance to the 
spread of fire and smoke throughout the house. Fig. 2 Two-story residence with improved fire safety layout. 

With such a floor plan, the strategic installation 
of smoke detectors is very important. 

An improved spatial arrangement for a two- 
story home is illustrated in Fig. 2. The second 
floor stairs terminate downstairs adjacent to 
the outside door, and the basement stairs open 
away from the entryway. In addition, all second 
floor bedrooms have a window which opens 
directly onto a roof. 

On a sloping lot, bedrooms can be conve- 
niently located on the lower level. A spatial 
arrangement such as that shown in Fig. 3 
markedly increases the life safety potential for 
the occupants of the house. The lower-level as 
rooms are only slightly exposed to a fire in the % mat 
upper, living areas, and every bedroom, except = = 
one, has a door leading directly outside. But " 
even for this one bedroom, occupants have UPPER LEVEL 
excellent potential for escape, through the LOWER LEVEL 
adjoining rooms or through the grade-level 
windows. Fig. 3 Superior arrangement for fire satety in a two-story home. 
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Additional Examples ———— —=— — 
The spatial arrangements described and shown ee 

on the following pages are merely a few exam- : 

ples of how the floor plan of a home can be var- BEDROOM FE AMILY KITCHEN 

ied to obtain improved fire safety. These Boom + 
examples have been presented not as layouts 
to be followed but as a guide to stimulate the SMOKE DETECTOR 


designer and builder. | ‘ 
The ranch-type home (Fig. 4) is easily i 


adapted to a fire-safe arrangement provided 

the bedroom windows are suitable for emer- - LIVING | 
GARAGE 

gency escape. DOOR HE RE —————- . ROOM ' 

| 


Fire Safety Features 
1. Sleeping areas isolated from the living 
areas and closed off with a door. 
2. First-floor windows provide an alternate 
escape from sleeping areas. BEDROOM BEDROOM 
3. Exit from bedroom area is adjacent to out- 
side door. 
4. Two ways out from all locations. 
5. Smoke detector outside bedrooms. 


Fig. 4 Application of fire safety principles to a ranch home. 





Fire Safety Features ==> 


1. Stairs from second floor sleeping area | 
direct to outside door. 
2. Living spaces offset from second floor 


stairway. - DOOR HERE 
3. Two ways out from living spaces. ! 


4. Second floor bedrooms have window | j 


opening onto a roof surface. 
T}SMOKE OETECTOR 


KITCHEN 


DINING 


5. Smoke detector at top of both stairs. FAMILY — | 
ROOM Ths | 
! so 
ENTRY 
PORCH 
Snmaee FIRST FLOOR 








BEDROOM 


BEDROOM 





BEDROOM 


SECOND FLOOR 


Fig.5 Fire safety principles applied to a two-story 
home. 
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ures for multifamily housing 
rom those for single-family housing pri- 
in the additional precautions which 
aken to assure the safety of per- 
or. other family units in the event of fire. 
: sibility of a fire start in both a family 
d common building areas must be 
idered. Low-rise huusing !s differentiated 
“i medium and high-rise housing princt- 
ac in the relative ease in evacuating persons 
sa a lower buildings and the comparative 
Tully of fire fighting and rescue in the 
: er buildings. 
e fire safety goals for low-rise multi- 
family housing are the fire safety Principles set 
forth above as they apply to each family unit, 
jus the compartmentation needed to assure 
safe exiting from all parts of the building and to 
reduce the possibility of severe damage outside 
the unit of origin. Compartmentation is achieved 
with construction which will resist the rapid 
spread of fire, and the degree of such fire resis- 
tance, measured in hours and minutes under 
standard fire test conditions, may vary from 10 
min to 2h under codes applicable to low-rise 
housing. 

Experience has shown that when this type of 
housing Is constructed in conformance with a 
modern building code, the goal of obtaining a 
reasonably high degree of life safety for the 
occupants outside the unit of origin and of lim- 
iting fire spread therefrom is achieved. Follow- 
ing are some additional suggestions for 
increased fire safety within individual living 
units and for design and construction of tech- 
niques which will assist in meeting or exceed- 
ing minimum fire safety standards at little or no 
increase in cost. 


Fire safety feat 


giffer f 


aril 
mq to bet 


50 
The pe? 
ynit an 


SPATIAL ARRANGEMENT 


The layout inside each individual family unit 
should utilize the same principles of fire safety 
as the ones set forth for the single-family 
dwelling. Features for the ranch home can be 
applied to the typical apartment unit, and those 
for the multistory house can be incorporated 
into the town house concept. A weakness in 
many apartment unit designs is the lack of two, 
separated exits. Often, there are two doors 
from the apartment to the common corridor, 
but they are only a few feet apart and do not 
provide sufficient assurance that one will be 
available for escape when the other one is 
blocked by fire or smoke (Fig. 1). If this arrange- 
ment is necessary, a door to the corridor should 
be as close as possible to the bedrooms, but 
often in the low-rise building it is possible to 
Provide each family unit with a “back” door not 
Opening into the corridor or with a balcony 
mip provides a temporary area of refuge (see 
ig. 2). 

The interior, enclosed corridor has drawbacks 
from a fire safety standpoint if it is the only way 
from which occupants can reach the exterior of 
the building. Because of its configuration and 
limited size, it can quickly fill with smoke and 
heated gases from a fire in one of the adjacent 
family units if the door to that unit is not closed 
(see also Corridor Doors, below). In such a situ- 
ation, an exterior stairway is a good secondary 
exit. An exterior balcony serving each family 
unit on that side terminating in a stairway to 
Ground at each end affords superior fire safety 
even as the sole means of egress, since the pos- 
Sibility of the exterior balcony being completely 
blocked by smoke and fire so as to prevent 
®8cape is remote (Fig. 3). 
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APARTMENTS 


CORRIDOR 


a 1 "aids apartment with single means of egress (second door is too close to be effective as a sec- 
ond exit). 


AP ARTMENT APARTMENT 


"BACK" STAIRWAY 





Fig. 2 A door into a second stairway—either enclosed or exterior to the building—is an excellent second 
exit. 


BALCONY 
oane TTT 
APARTMENTS 
oeitl BALCONY TT 
Lube -~--—~—-—~-—~-—-——--—---—------—---+--+—L~ il 


Fig. 3 Exterior balconies and stairways provide smoke-free exiting. 
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CORRIDOR DOORS 


Many codes require doors between the corridor 
and individual living units in multifamily resi- 
dential buildings to have a certain amount of 
fire resistance, such as is obtained from a solid- 
core wood or steel door, capable of withstand- 
ing a standard test fire for at least 20 min. In 
addition, to be certain that it will be closed 
when it is needed as a fire barrier, the door 
should have a self-closer. Both features have 
been found to be very effective in confining a 
fire to the unit of origin and should be provided 
even if not required by code. 

A fire in one living unit can spread smoke into 
other parts of the building through heating and 
air-conditioning ducts if these ducts serve more 
than one apartment. This not only increases 
smoke damage but may require evacuation of 
the entire building for even such a minor inci- 
dent as “burned” food on the kitchen range. 
Under extreme conditions, fire may spread 
through such ducts to other apartments. Fortu- 
nately at present, central duct systems for heat- 
ing and air conditioning are not common in 
multifamily housing, and it is preferable from a 
fire safety standpoint that each family unit con- 
tinue to be served only by its own duct system. 


PREVENTING SMOKE SPREAD 


Placing interior stairways in fire-resistive enclo- 
sures is commonly required, both to prevent 
the vertical spread of smoke and heat in case of 
fire and to protect the occupants as they leave 
the building in an emergency. As with smoke 
barrier partitions and fire walls (see below), 
Stairway doors should be kept closed so that 
they can perform their function in an emer- 
gency. Consequently, they are equipped with 
self-closers. However, when such doors are fre- 
quently used, they tend to be wedged or 
hooked open, defeating their fire safety func- 
tion.’ More and more building codes now per- 
mit stairway doors—as well as doors in smoke 
barriers and fire walls—to be held open by 
magnetic devices which release the door and 
allow it to close automatically when a smoke 
detector at the door is triggered or the fire 
alarm system operates. Because the magnetic 
releases are reliable (they are installed on fail- 
safe circuits) and because they give better 
assurance that the doors will be closed at the 
time of need, their installation is recommended 
on frequently used doors unless other provi- 
sions are stipulated by local code. 

Smoke barrier partitions in corridors are valu- 
able in preventing the rapid spread of smoke 
throughout an entire floor. At the same time, 
they give occupants a place of refuge from 
which they can slowly exit using the stairways. 
Whenever long interior corridors are used as 
the sole means of reaching the exits from the 
building, smoke barriers lessen the distance a 
person might have to travel through a smoke- 
laden atmosphere and they limit the number of 
units immediately affected by the smoke condi- 


‘Self-closers incorporating a fusible link release 
used to be popular, but they are of little value for 
life satety purposes. 


tion. As such, they are recommended whenever 
the corridor length exceeds about 200 ft, which 
allows a maximum of about 100 ft travel dis- 
tance in the corridor to a smoke-free area, 
whereas without the barrier a 150 ft travel dis- 
tance to the nearest exit is normally permitted 
by building codes. (HUD Minimum Property 
Standards call for smoke barriers whenever 
there are more than eight living units on a 
floor.) Unless otherwise indicated by local code, 
smoke barrier partitions should have at least 20 
min fire resistance and have self-closing doors 
which may be held open by magnetic releases 
(see above). The additional cost of smoke barri- 
ers can be minimized by incorporating them as 
part of fire walls. 

Ventilation of corridors in case of fire can be 
difficult unless a window or other means of 
removing the contaminated air is provided. 
Smoke buildup in the corridor can hamper the 
fire department and increase the smoke dam- 
age to the building and living units. 


Fire Walls 


Improved fire safety combined with reduced 
construction costs can frequently be achieved 
by installing a fire wall. In case of fire, the occu- 


pants have the option of exiting either do 


' wn 
enclosed stairway or horizontally through « 
door in the fire wall. The fire wall can Often 


eliminate one or more stairways that would 
otherwise be required by the building code 
since the horizontal exit can quality for up to 50 
percent of the required exits. Also, since the 
type of construction allowable under a building 
code depends in part on the area bounded by 
exterior walls and fire walls, a fire wall reduces 
the building area from a code standpoint and 
may allow a less costly construction type, Two 
examples of the application of fire walls for 
improved safety and reduced cost are 


pre- 
sented below. 


Example 1 Figure 4 shows the upper-story 
floor plan of a low-rise apartment building, 
Local code had required this building to be of 
protected noncombustible construction and to 
have three enclosed stairways and a smoke 
barrier to subdivide the long corridor. Upgrad- 
ing the smoke barrier to a fire wall at Practically 
no cost provided the occupants with a horizon- 
tal exit and reduced the building area in half for 
code purposes. The middle stairway could be 
eliminated and the building built of protected 
wood-frame construction. 


Smoke barrier partition 


a ¥ 





a. Original plan: three stairways and a smoke barrier partition 


Combined fire wall, smoke barrier and horizontal exit 


L | 


HUH 
NINN 


b. Revised plan: two stairways and a fire wail also used as a 
horizontal exit and a smoke barrier 


Fig. 4 Changing the smoke barrier to a fire wall eliminated a stairway in this building and reduced the 


structural construction costs. 
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le 2 Two apartment buildings, each 
a floor plan as illustrated in Fig, 5a, were 
have two stairways per building, 
facing exteriol walls had to be 
and ¢ Combining these into one building 


masonry by a fire wall (Fig. 5b) eliminated the 
we one masonry wall and two of the 
nee 


d stairways. This same advantage can 
required obtained by connecting two buildings 
often be assageway tO create a horizontal exit 
wit inate the need for two stairways. 
an 


Firestopping 

estopping in wood frame walls should be 
Fir led in multifamily residences in the same ’ 
‘ane ag in single-family dwellings. However, a. Original plan: two buildings, two stairways each 
matifamily dwellings are required by codes 

and standards to also have floor-ceiling 
firestops between living units and in other con- 
cealed Spaces. Some examples of such 
firestopping methods are illustrated tn Fig. 6. 








other Fire Safety Features 


Suggestions for smoke detectors and electrical 
wiring in single-family dwellings also apply to 
living units in multifamily dwellings. Fire alarm 
systems for the remainder of the building (stor- 
age and maintenance areas, furnace rooms, 
garages, etc.), standpipe hose lines, fire extin- 
guishers, main electrical services and feeders, 
gas piping, etc., should be as required by local 
codes. 





Tt KT 


Combined fire wall, smoke barrier and horizontal exit 


b. Revised plan: one building, two stairways, and a fire wall 
functioning as horizontal exit and smoke barrier 


ae: 5 Combining two, separated buildings into one, divided by a fire wall-horizontal exit, eliminated two 
stairways. 


BRIOGING OR 
FIRE STOP 


GYPSUM BOARD 








LEDGER 
PLATE 


FIRESTOPPING OF SAME CONSTRUCTION 
AS REQUIRED FOR THE WALL 


GIRDER 


JOISTS —— 
FIRESTOPPING 


LEDGER STRIPS <, 


LEOGER 
STRIPS 


INHERENT FIRESTOPPING 
Fig. 6 Firestopping for wood-frame ceiling construction. 
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Medium-rise housing (about four to six or eight 
stories high) and high-rise housing (more than 
about six to eight stories high) are distin- 
guished from low-rise housing by the greater 
need for stringent fire safety regulations as the 
building becomes larger and higher. As would 
be expected, it takes longer to evacuate the 
occupants of higher buildings, up to a point 
where total evacuation would take so long that 
it becomes impractical from a fire safety stand- 
point. In those cases, provisions must be made 
in the design for areas of safe refuge within the 
building. Other considerations in the higher 
buildings are the safety and welfare of the fire 
fighters who must reach the source of the fire 
and the structural integrity so that there is no 
possibility of collapse due to a fire. 

All building codes require medium-rise and 
high-rise buildings to be constructed of materi- 
als which have a certain amount of resistance 
to the heat and flames of a fire. For the lower 
buildings, depending on the code, wood mem- 
bers, protected by fireproofing materials, may 
be acceptable, but universally for high-rise 
buildings, noncombustible materials having a 
fire resistance rating of not less than 2 h are 
required for the structural frame. Inasmuch as 
many other fire safety features are incorporated 
into building codes as they apply to high-rise 
buildings, the level of safety of this type of 
housing is generally very high. However, some 
incidents in recent years have demonstrated 
some fire safety weaknesses, and not all build- 
ing codes have been modified to eliminate 
these situations. The suggestions here deal to a 
large extent with these weaknesses and how to 
avoid them. In all cases, the applicable provi- 
sions of local codes should be considered. 


COMPARTMENTATION 


One of the major differences between low-rise 
housing and higher buildings is the concept of 
compartmentation. In the lower buildings, it is 
generally assumed that the occupants can eas- 
ily escape—out the window, if necessary. In the 
high-rise building, particularly, rescue from a 
window is often impossible, and each apart- 
ment is made a place of refuge by constructing 
it as a fire-resistive compartment in which the 
occupants can survive a fire elsewhere in the 
building. The following guidelines are the mini- 
mum which should be incorporated in the 
design in order to have each apartment avail- 
able as a place of refuge: 

1. The apartment should be totally separated 
from the remainder of the building—adjacent 
apartments, corridor, and apartments above 
and below—by construction having a fire resis- 
tance rating of not less than 1h. Doors between 
the apartment and the corridor should have a 
fire resistance rating of not less than 45 min, 
and they should be equipped with a self-closer. 

2. Heating and air-conditioning ducts should 
not serve more than one family unit. (This is not 
meant to apply to kitchen and bathroom 
exhaust ducts.) 

3. Every bedroom should have an openable 
window for fresh, smoke-free air. 

4. Interior finish in the corridor should be 
limited to that which is noncombustible or 
which has a very low fuel contribution. A low 
flame-spread index is not sufficient in itself. 


PREVENTING SMOKE SPREAD 


Preventing the spread of smoke, heat, and 
other products of combustion is critical to fire 
Safety in the high-rise because rapid evacuation 


is so difficult. If the inside corridor is the only 
means of reaching stairways and if the occu- 
pants must remain in the stairway for many 
minutes before reaching ground level, both 
must be kept smoke-free as long as possible. 
Some building codes now require that every 
high-rise building be divided vertically into at 
least two smoke zones, so that on every floor 
there is an area of temporary refuge. Smoke 
barrier partitions are used for subdividing the 
building into smoke zones. Smoke barriers in 
medium- and high-rise buildings are more criti- 
cal to life safety than they are in the low-rise 
because of the difficulty of reaching people 
trapped in their apartments. 

One location for a smoke barrier not always 
called for by code but which is especially useful 
is around the elevator lobby, as illustrated in 


E 


wii 
Tu 


[ 
/ 





SMOKE BARRIERS 








Figs. 1 and 2. Because it can be kept free of 
smoke, the controlled use of elevators during 3 
fire is possible, thereby aiding fire fighters not 
only in reaching the fire but in evacuating the 
elderly and the handicapped who cannot easily 
use stairways. 

As in low-rise housing, a smoke barrier Often 
can be “upgraded” to a fire wall, thereby func. 
tioning as a horizontal exit and reducing the 
number of required stairways. 

Stairways are almost always required to be 
totally enclosed with fire-resistive construction 
with self-closing fire doors on openings. Since 
the stairs are little used for vertical travel, they 
are more likely not to be wedged or hooked 
open, and there is usually little need for mag- 
netic hold-open devices. 


SMOKE BARRIERS 


Fig. 2 Smoke barriers tor elevator lobby in T-plan high-rise. 
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da noe residents to be confident in 
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respon their complex. The same design 
i pamaate the ability of police to moni- 
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gion Of defensible-space mec anisms 

set? dine project's inception, as It involves 
ser decisions with respect to the project. 
act a series of small-scale physical 
pate techniques can be used to create defen- 
sible space and consequently to reduce crime 
in existing residential areas. These techniques 
consist of subdividing a project or building to 
limit access and improve neighbors recogni- 
tion, thus symbolically defining an area as com- 
ing under the sphere of influence ofa particular 
group of inhabitants and improving the inhabi- 
tants’ surveillance capacity. 

The term limiting access refers to the use of 
physical design to prevent a potential criminal 
from entering certain spaces. Although no bar- 
rier is impregnable, physical barriers of this 
type are real and are relatively difficult to over- 
come. 

in contrast, it is possible to use psychological 
or symbolic barriers that, while presenting no 
physical restriction, discourage criminal pene- 
tration by making an obvious distinction 
between stranger and intruder and bringing all 
activity under more intense surveillance. An 


intruder invading the space defined by such 
symbolic barriers becomes conspicuous to 
both residents and police. 

Improved neighbor recognition plays a key 
role in the functional workings of psychological 
barriers. If, by newly defining areas, neighbors 
can be made to recognize one another, the 
potential criminal then cannot only be seen but 
also be perceived as an intruder. This subdivi- 
sion of space also reinforces the feeling in resi- 
dents that they have the right to intervene on 
their own behalf. 


Creating Territorial Areas 


Residential developments consisting of large 
superblocks devoid of interior streets have 
been found to suffer higher crime rates than 
projects of comparable size and density in 
which existing city streets have been allowed to 
continue through the sites. 

Housing sites larger than a city block are best 
subdivided by through streets. The small scale 
of neighboring city blocks should be main- 
tained where possible. This directive runs con- 
trary to site planning principles aimed at 
removing vehicular traffic from the interior of 
large projects to free areas for recreation. How- 
ever, large areas of low- and moderate-income 
projects that have closed off city streets but per- 
mitted public access have been considered 
dangerous by inhabitants and have conse- 
quently received minimal use. Through streets 
bring safety for three reasons: 

1. They facilitate direct access to all buildings 
in the project by car and bus. 

2. They bring vehicular and pedestrian traffic 
into the project and so provide the important 
measure of safety that comes with the presence 
of people. 

3. They facilitate patrolling by police, provide 
easy access, and are a means of identifying 
building locations. Much of the crime deter- 
rence provided by police occurs while they pass 
through an area in a patrol car. 


Housing Controls, Fire Safety, and Security 
SITE SECURITY 


A project’s site should be subdivided so that 
all of its areas are related to particular buildings 
or clusters of buildings. No area should be 
unassigned or simply left “public” (see Fig. 1). 
Zones of influence should embrace all areas 
of a Project, and the site plan should be so 
conceived. A zone of influence is an area sur- 
rounding a building, or preferably an area sur- 
rounded by a building, that is perceived by 
residents as an outdoor extension of their 
dwellings. As such, it comes under their contin- 
ued use and surveillance. Residents using these 
areas should feel that they are under natural 
observation by other project residents. A poten- 
tial criminal should equally feel that any suspi- 
cious behavior will come under immediate 
scrutiny. 

Grounds should be allocated to specific 
buildings or building clusters. This practice 


. assigns responsibility and primary claim to cer- 


tain residents. It also sets up an association 
between a building resident in his or her apart- 
ment and the grounds below. 

Residents in projects that are subdivided 
have the opportunity of viewing a particular 
segment of the project as their own turf. When 
an incident occurs there, they are able to deter- 
mine whether their area or another area is 
involved. When divisions do not exist within a 
project plan, an incident in one area is related to 
the complex and can create the impression of 
lack of safety in the entire project. 


Defining Zones of Transition 


Boundaries can be defined by either real or 
symbolic barriers. Real barriers require entrants 
to possess a mechanical opening device, a 
familiar face or voice, or some other means of 
identification to indicate their belonging prior to 
entry. That is, access to a residence through a 
real barrier is by the approval of its occupants 
only, whether through the issuance of a key or 
through acceptance by their agents or by elec- 
tronic signal. 








, 


@CONDARY @xi7 


were. AEH } 
ADJACENT YO GUILDING EWTRY 


Fi 
0.1 Alternative site plans with unassigned and assigned areas. 
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Symbolic barriers define areas or relate them 
to particular buildings without physically pre- 
venting intrustion (see Fig. 2). The success of 
symbolic versus real barriers in restricting entry 
rests on four conditions: 

1. The capacity of the intruder to read the 
symbols 

2. The capacity of the inhabitants or their 
agents to maintain controls and reinforce the 
space definition as symbolically defined 

3. The capacity of the defined space to require 
the intruder to make obvious his or her intentions 

4. The capacity of the inhabitants or their 
agents to challenge the presence of an intruder 
and to take subsequent action 

Since many of these components work in 
concept, a successful symbolic barrier is one 
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Fig. 2 Symbolic barriers defining zones of transition. 


that provides the greatest likelihood of the 
presence of all these conditions. By employing 
a combination of symbolic barriers, it is possi- 
ble to indicate to entrants that they are cross- 
ing a series of boundaries without employing 
literal barriers to define the spaces along the 
route. 

These symbolic tools for restricting space 
usage assume particular importance in existing 
projects that cannot be subdivided into territo- 
rial areas. When it is still the intent to make 
space obey semiprivate rules and fall under the 
influence and control of inhabitants, the intro- 
duction of symbolic elements along paths of 
access can serve this function. 

Opportunities for the use of symbolic barriers 
to define zones of transition are many. As illus- 


trated in Fig. 3, the barriers can occur in Moving 
from the public street to the semipublic 
grounds of the project, in the transition from 
outdoors to indoors, and in the transition from 
the semipublic space of a building lobby to the 
corridors of each floor. 

Symbolic barriers can also be used by regj- 
dents as boundary lines to define areas of com. 
parative safety. Parents may use symbolic 
barriers to delimit the areas where young chil- 
dren may play. Similarly, because symbolic bar- 
riers force outsiders to realize that they ara 
intruding into a semiprivate domain, they can 
effectively restrict behavior to that which resi- 
dents find acceptable. 
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Fig. 3 Zones of transition between public street, project grt unds, and 


building interior. 


Locating Amenities 

recreational and open-space areas should 
cerve the needs of different groups. An under- 
standing of what different age groups desire 
of open-space and recreational facilities is 
esential to the successful use of such areas. 
ni design and location of these areas within 
the residential environment should follow the 
demands, capabilities, and expectations of their 
eventual users. 

All areas of the grounds should be defined for 
specific uses and designed to suit those uses. 
Fig. 4 illustrates different uses and users. The 
areas adjacent to each entry, labeled A, have 
been allocated for the use of 1- to 5-year-olds, 
with seating for adults. The larger areas in the 
center of each entry compound, labeled B, are 
provided with play facilities serving 6- to 12- 
year-olds. The areas labeled C are intended for 
more passive activity and as decorative green 
areas. The C areas, accessible from the building 
interiors only, are provided with barbecuing 
facilities and some seating. 

Well-designed recreation facilities improve 
the security of an area if they provide for activi- 
ties of a particular group of residents and are 
adjacent to the residents’ interior environs. So 
designed, the facilities create outdoor zones 
that are effective extensions of the dwellings. 
By providing for outdoor activities adjacent to 
homes, these areas allow residents to assume a 
further realm of territory and further responsi- 
bility. 

Children 1 to 5 years in age are most com- 
fortable playing in an outdoor area immediately 
adjacent to their dwellings, preferably just out- 
side the door in both single-family units and 
multiple dwellings. Figure 5 illustrates such an 
area. The location of these facilities adjacent to 
the entry door to the unit and the inclusion of 

‘benches for adults further create a semiprivate 
buffer zone separating the private zone of the 
residential interior from the more public zones. 

In the design of a multifamily residential 
complex serving many groups of families, each 
with its own entry to its own building, the 
buffers that demarcate each entry zone can also 
define a larger subcluster within the project. 

Figure 6, which extends the concept shown in 
Fig. 5, illustrates the common entry area of a 
cluster of buildings. Each entry zone is provided 
with its own tot play area and surrounding seat- 
ing. The five entries share a common central 
play facility for the 5- to 12-year-olds that is 
large enough to accommodate more active play 
and sufficiently separated from the dwelling 
units to reduce noise penetration. The large 
play area is, however, still very much in view of 
every dwelling. 

Play areas for 12- to 18-year-olds should not 
be located immediately adjacent to home, but 
oe Should they be too far away. They 
Should be large enough to house activities of 


interest to this age group: basketball, football, 
handball, dancing. 





Security 
Housing Controls, Fire safety, and 


SITE SECURITY 


- We 


Ye & 
an 


Fig. 4 Ground areas assigned for particular uses. 
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Fig. 5 Play area defining a buffer to a multifamily building entry. 





Fig.6 Common entry to a cluster of buildings. 
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These teen play areas should not be located 
in an isolated area of a development, disassoci- 
ated from dwelling units. This is a common 
practice (see Fig. 7) that results in the area’s 
neglect, vandalization, or underuse. Rather, 
teen play areas should be bordered on three or 
four sides by the dwellings of residents, as illus- 
trated in Fig. 8 and 9. 

The teen area should be provided with occa- 
sional benches bordering play areas. Benches 
allow children to gather and watch while only a 
few play. Children also use the benches for pil- 
ing extra clothing and for resting after strenu- 
ous exercise. Benches give the play area a 
feeling of stability and containment. When such 
areas are defined in this way, they frequently 
are adopted for social uses in the evening. 

Green areas unencumbered by play facilities 
are the pride of the elderly and usually the 
thorn in the side of 7- to 15-year-olds, who are 
prevented from using these areas for playfields. 
It is therefore important to provide such green 
areas with protection by judicious placement 
and use of shrubs and fences. However the best 
guarantee that these green areas will be 
respected for their decorative purpose is the 
provision of adjacent and separate play areas 
and equipment. 


Creating Surveillance Opportunities 


Surveillance is a major crime deterrent and a 
major contributor to the image of a safe envi- 
ronment. By allowing tenants to monitor activi- 
ties in the areas adjacent to their apartment 
buildings, tenants in areas outside their homes 
fee! that they are observed by other project res- 
idents. Surveillance also makes obvious to 
potential criminals that any overt act or suspi- 
cious behavior will come under the scrutiny of 
project occupants. 

The ability to observe criminal activity may 
not, however, impel an observer to respond 
with assistance to the person or defense of the 
property being victimized. The decision to act 
will depend on the presence of the following 
conditions: 

1. The extent to which the observer has 
developed a sense of his or her personal and 
proprietary rights and is accustomed to defend- 
ing them 

2. The extent to which the activity observed 
is understood to be occurring in an area within 
the influence of the observer 

3. Identification of the observed behavior as 
being abnormal to the area 

4. Identification on the part of the observer 
with either the victim or the property being van- 
dalized or stolen 

5. The extent to which the observer feels that 
he or she can effectively alter the course of 
events being observed 
Linking opportunities for surveillance to territo- 
rially defined areas will go a long way toward 
ensuring that many of these required condi- 
tions will be satisfied. 

Designers should position all public paths so 
that access from public streets to units is as 
direct as possible. Access arteries should be 
limited in number to ensure that they are well 
peopled. They should also be evenly lit. The 
paths through a project should be designed to 
allow prescanning before use. There should be 
no (or few) turns on any artery, and all points 
along access routes should be observed from 
the point of origin to the point of destination. 
When a building is located for the particular use 
of the elderly, front entrances should face the 
street and be within 50 ft of the street. 


Me, 


Fig. 7 Teen play area located at the periphery of a project. 
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Fig.8 Teen play area surrounded by buildings and their entries. 
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ppOTECTING THE INDIVIDUAL 
WELLING UNIT 


jormally, the first priority for security in multi- 
familY housing is the protection of the individual 
dwelling unit against burglary. The focus here is 
on doors and windows, although the existence 
of other portals (e.g., skylights and attic open- 
ings) calls for similar attention to those addi- 
tional points of vulnerability. In any event, doors, 
windows, and other means of possible access 
should be analyzed as total systems, comprised 
of their frames, locks, and other accessories, as 
well as their basic components. 

;. Exterior doors. All exterior doors (includ- 
ing the back door, if any) should be sufficiently 
secure to withstand the degree of attack antici- 
pated. 

a. The basic door component should be 
of sufficiently heavy construction to 
withstand the degree of force antici- 
pated. Where security problems are 
serious, doors with glass panels should 
be avoided. It is strongly recom- 
mended that all exterior wooden doors 
be of solid-core construction with a 
minimum thickness of 1% in. Both hol- 
low wood doors and thin panel doors 
are inadequate where serious security 
problems exist. Although flush doors 
provide better security, if panel doors 
are desired, their panels should have a 
minimum thickness of % in. Heavier- 
duty options are doors with solid wood 
cores and metal coverings and doors of 
hollow steel or aluminum construction. 

b. Door hinges must also be of heavy- 
duty construction, and mounted on the 
inside of the door so that burglars can- 
not remove the entire door from its 
hinges. Spring hinges, which close the 
door automatically, are recommended. 

c. Door locks are the one element in the 
entire security picture about which a 
standard recommendation can most 
validly be made for every multifamily 
housing project: Every exterior dwell- 
ing unit door should be equipped with 
a deadbolt mortise lock with a “throw” 
of at least one inch, constructed of 
case-hardened steel, brass, zinc alloy, 
or bronze. This, if no other, security 
design feature should be incorporated 
into every new and existing project. 
Locks equipped with spring latches 
only (but not deadbolts) are unsatis- 
factory, because an intruder can easily 
push back a spring latch with a cell- 
uloid strip. “Key-in-the-knob” locks 
should not be relied upon for primary 
exterior lock protection, since a deter- 
mined burglar can break them with rel- 
ative ease. The cylinder is a critical 
element of any lock and must be suffi- 
cient to withstand expert lock-picking 
efforts; it is desirable for a lock cylinder 
to have at least six pins. Protruding 
cylinders should be avoided, or pro- 
tected by a spinner ring, a bevelled ring 
cylinder guard, or escutcheon plate. 
There is, however, no such thing as a 
“burglarproof” lock that can withstand 
the attack of a skilled burglar with 
ample time and equipment to practice 
his or her skills. The value of a good 
lock is that it can withstand attack by 
the relatively unskilled burglar, delay 
the skilled burglar until he or she is 
driven away or apprehended, or deter 
either from attempting to break in. 
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Fig. 1 Door types. Fig. 2 Panel door. 
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Fig. 3 Nonremovable hinge pin. Fig. 4 Deadlatch. 





Fig. 6 Escutcheon plate covering 
Fig. 5 Mortise lock. cylinder mortise lock. 1073 
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Fig. 12 “Magic eye” lock with thumb turn. 





Fig. 8 Spring bolt. 
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Fig. 9 Horizontal bolt. | CLOSED 
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Fig. 10 Vertical bolt. 


Fig. 13 Buttress door lock with deadboit. 


Fig. 14 Double-bar lock. 








Fip.11 Buttress door jock. 
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d. The door frame is often overlooked as 
a component of the security of a com 
plete door system. All frames should 
be of heavy-duty construction. Metal- 
covered wood frames provide opti- 
mum cost effectiveness when used in 
combination with doors of similar con- 
struction, but are recommended for 
use with wooden doors as well. 
Wooden frames should be at least 2 in 
thick. If hollow steel frames are used, 
the air space behind the frame should 
be filled with crush-resistant material, 
especially in the area of the strike. For 
in-swinging doors, rabbeted jambs 
should be used to prevent tampering in 
the area of the strike; addition of an Fig. 15 Door frame. 
L-shaped metal plate in the area of 
the strike affords extra protection to 
the lock. For doors opening out, an 
escutcheon plate, extending beyond 
the edge of the door and fitting flush 
with the jamb when the door is closed, 






CEMENT FILLER SEMIND 
HEAD STRIKE TO PREVENT 
FORCING OF THE FRAME 


JAMB 





Fig. 16 Hollow metal door frame. 





will provide similar protection to the 
lock. All plates mounted on the out- 
sides of doors should be attached with 
tamper-resistant connectors, such as 
round-headed carriage bolts or one- 
way screws. 
AABBET 
Fig. 17 Door strike. Fig. 18 Rabbeted jamb. 
Fig. 19 Door closer Fig. 20 Protective angle-iron for doors opening Fig. 21 Escutcheon plate tor doors opening out. 
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Fig. 22 





Fig. 24 


Interviewers are devices installed on 
opaque doors to allow persons inside 
the unit to see and hear who is outside 
without having to unsecure the door. A 
wide-angle optical interviewer (peep- 
hole) should be installed on each exte- 
rior door (including the back door, if 
any). This is a relatively inexpensive 
measure and should be standard for all 
multifamily housing projects. The open- 
ing of an optical interviewer should be 


4'8" TO 
4'-10" 


interviewer location. 


Chain lock. 


no more than % in in diameter, and a 
double glass should be used for safety. 
Slide-chain interviewers (chain locks) 
should not be relied upon; they are eas- 
ily defeated and impart a false sense of 


security. 


- Doors with glass panels, though highly 


undesirable for exterior use where 
security problems are serious, must be 
given special attention wherever they 
are used. Sliding doors should have 


break-resistant glass and should be 
equipped with a sturdy lock designed 
specifically for this type of door For 
other types of doors with glass Panels 
(e.g., French doors), the deadbolt Mor- 
tise lock should be key-operated from 
the inside as well as the outside, in 
order to prevent the burglar from sim- 
ply removing a portion of the glass and 
reaching inside to operate the latch by 
hand. 


Fig. 23 Interviewer angles. 
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2. Windows. The dwelling unit windows 
which are most vulnerable to attack are those 
situated on the first floor (or otherwise accessi- 
ble from the ground) and those leading to fire 
escapes. Also vulnerable, but to lesser degree, 
are windows located over a canopy (e.g., above 
a lobby entrance), adjacent stairwell windows 
or on the top floor. Cornices, ledges or other 
architectural features can create further vulner- 
ability. In some instances, the threat of deter- 
mined and resourceful burglars has even 
extended several stories above the ground or 
below the roof. Since windows are a prime tar- 
get for vandalism, that threat, as well as the 
threat of burglary, should be considered in 
planning measures for the protection of win- 
dows. Careful analysis of experience, trends, 
and building design will enable management to 
identify degrees of window vulnerability. Fig. 25 Crescent sash lock. 

a. Window glass can be protected by the 
use of unbreakable glass made of poly- 
carbonate materials, though at rela- 


tively high initial purchase cost. Other 
options which are superior to ordinary 
window glass include plate glass, tem- 
pered glass, and bonded safety glass. 
b. Window locks are an important ele- 
ment to which little thought is usually 
given. The only reliable window locks 
are those of the key-operated variety. 
However, such locks present problems 
of fire safety and inconvenience to res- 
idents. The standard crescent sash 
lock, the slide bolt latch, and various 
friction or pressure devices can easily 
be overcome, especially if the intruder 


is willing a break a small section of the 

glass. Fig. 26 Thumb screw lock. Fig. 27 Pin latch. 
c. Grilles, bars, and gates afford reliable 

protection for vulnerable windows 

where security problems are great. 

Such fixtures should be of heavy-duty 


construction, and should be securely 

attached to the window frame with 

machine or roundheaded bolts which 

cannot be easily removed from the out- c 
side. Fire safety requirements must be 

checked before window grilles, bars, or 

gates are installed. 


Fig. 28 Slide bo't. 
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Fig. 29 Keyed window lock. Fig. 30 Mesh window grille. Fig. 31 Wire mesh dimensions. 
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Fig. 32 Window guard. Fig. 33 Skylight protection. 
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3, Electronic alarm systems. The measures 
described above for the protection of exterior 
doors, windows, and other possible points of 
access to the dwelling unit can be reinforced by 
electronic alarm systems, although such sys- 
tems should be used only where necessary and 
practicable. 

a. Types of alarm systems. There are 
scores of electronic alarm products on 
the market, varying greatly in price, 
quality, and complexity. Some are very 
difficult to install; others need only be 
plugged into an existing electric outlet. 
Alarm devices fall roughly into two cat- 
egories: contact devices and motion 
detection devices. In the simplest 
terms, contact devices are mechanical 
switches which detect the movement Fig. 34 
of a door or window. Foil strips are a 
related mechanism used to detect 
breakage of glass in windows and 
doors. The second type of alarm sys- 
tem detects the motion of an intruder 
as he or she moves about the protected 
space. Motion detection technologies 
include seismographic devices, photo- 
electric cells, and ultrasonic detectors. 
Great caution should be exercised in 
selecting alarm equipment. 

b. Alarm reporting systems. Either a con- 
tact or motion detection system may 
be linked to a local alarm (bell, buzzer, 
lights on the immediate premises) or to 
a central alarm (via wires to a security 
force which is prepared to react when 
so alerted). Local alarms aim at driving 
off the burglar or aiding in his or her 
apprehension, and at alerting residents 
and neighbors that a break-in is being 
attempted. The effectiveness of any 
alarm system depends to a great extent 
upon the ability to secure a prompt 
response from the police or other secu- 
rity personnel. False alarms are a major 
problem, because they diminish the 
credibility of the system and tend to 
slow or stop effective response from CONTACT SWITCH SENSOR 
police, security personnel, and neigh- 
bors. Fig. 36 Ultrasonic detector. Fig. 37 Local alarm. 





Contact switch on door. Fig. 35 Lock alarm. 
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PROTECTING COMMON AREAS 
WITHIN MULTIFAMILY BUILDINGS 


With regard to protection of common areas 
within multifamily buildings, a basic choice is 
the degree to which a “fortress” strategy can 
and should be adopted. For a project inhabited 
by families with children, such a strategy may 
be patently inconsistent with the normal pat- 
tern of residents’ daily lives. An extreme 
“fortress” strategy is apt to be most workable 
in a high-rise building exclusively for the 
elderly. Acceptability to residents is always a 
commanding consideration, though it may be 
possible to obtain resident acceptance through 
careful educational efforts. 

1. Lobbies are a first line of building defense. 
The degree and methods of controlling access 
must depend upon residents’ attitudes and 
lifestyles and the availability of policing ser- 
vices. Nevertheless, in all instances, the lobby 
itself and the area immediately outside its 
doors should be brightly lighted and free of 
places of concealment. The following addi- 
tional elements of lobby design merit special 
attention: 

a. Lobby doors should have large glass 
panels to facilitate two-way surveil- 
lance. Where security problems are 
great and policing services inade- 
quate to control access, serious consid- 
eration must be given to keeping lobby 





Fig. 1 Antifriction latch bolt. 


doors locked, especially during 
evening hours. Where this is done, 
lobby doors should be equipped with 
heavy-duty metal frames, a good dead- 
bolt mortise lock set, and a sturdy door 
closer. 

b. Intercom (annunciator) devices permit 
residents conveniently to admit callers 
when lobby doors are locked. The 
familiar buzzer reply system is satis- 
factory, but should be installed during 
initial construction, because costs of 
wiring installation are very high in 
existing buildings. A functionally sim- 
ilar alternative is an intercom system 
utilizing regular telephone wires, in- 
stead of separate wiring, so that in- 
stallation costs are relatively modest. 
However, a monthly service charge is 
made for each dwelling unit. If there is 
a telephone connection in the unit, this 
system can be used even if the resident 
does not have a regular telephone. This 
type of system is available through 
some local telephone companies. A 
much less expensive, though also 
much less satisfactory, method is sim- 
ply to have the telephone company 
install a public telephone outside the 
lobby entrance, so that callers can tele- 
phone residents, who can then come to 
the lobby to open the door. One poten- 


tial problem with any of these systems 
is vandalization of intercom Panels o, 
telephones located outside the builg. 
ing’s entrance. Difficulties with resident 
acceptance and vandalism tend to be 
greatest in buildings with many smal 
children in residence. 

2. Secondary doors (e.q., emergency exits 
delivery doors) each require analysis in terms 
of ordinary function as well as threat of criminal 
access. It is sometimes difficult to reconcile 
these two factors. Fire regulations require that 
occupants of the building be readily able to 
open emergency doors from the inside: the 
best solution here is a vertical-bolt latch or 
crash bar on the inside, keeping the door locked 
from the outside at all times. Exit alarms can be 
installed to alert security personnel UPON the 
opening of emergency doors. All secondary 
doors should have automatic door closer 
devices. Glass panels should never be used in 
such doors, and the construction of the door 
and its frame should be sufficiently heavy to 
withstand the degree of attack anticipated. 
Where secondary doors are continuously used 
for resident ingress and egress (e.g., doors to 
garages or parking lots), they shoulc be treated 
in much the same way as lobby doors. 

3. Garage access should be controlled, even 
if doors leading from the garage to other areas 
of the building are monitored and/or kept 
locked. 





Fig. 2 Vertical bolt on exit door. 


Fig. 3 Exit alarm. 





4. Elevators are among the most problemati- 
cal elements of high-rise multifamily buildings, 
from the standpoint of vandalism as well as 
crimes against persons. 

a. Surveillance is a prime factor in eleva- 
tor security. Buildings should be 
designed so that the elevator area is 
fully visible throughout the lobby, and 
preferably from the area immediately 
outside the lobby and the street 
beyond. On levels other than the lobby 
floor, elevators should open directly on 
hallways, without recesses or blind 
corners to restrict two-way visibility. A 
common and inexpensive device to 
increase a person’s ability to survey the 
interior of an elevator before entry is a 
convex mirror placed in the upper back 
corner of the elevator cab. 

b. Audio-intercom systems permit per- 
sons within the elevator to communi- 
cate with persons in elevator waiting 
areas or with security personnel. A 
continuous audio device is preferable 
to one which must be activated by 
pushing a button. 

c. Closed-circuit television is particularly 
adaptable to elevator security. 





Fig. 4 Elevator mirror. 


d. Vandalism to elevators can be limited 
by a variety of measures, including use 
of stainless steel mushroom buttons, 
protecting indicator lights with a 
heavy-duty plastic shield, and use of 
automatic sliding doors (rather than 
swinging doors). Door glass, though an 
element in surveillance, is so suscepti- 
ble to breakage as to merit avoidance 
where vandalism is a problem. Where 
existing elevators have such glass, a 
piece of metal can be simply welded or 
bolted over the opening. 

5. Mailboxes and mail rooms should be 
located so as to permit maximum surveil- 
lance—preferably in or adjacent to the main 
lobby of the building. The mailboxes them- 
selves should be constructed of heavy metal, 
with tightly-fitted doors. Locks should be of the 
cylinder type with at least five pins. Sizes of 
mailbox doors should be kept at a minimum. A 
locked mailbox room provides additional secu- 
rity, although it should be subject to full 
surveillance from the lobby by means of large 
windows and good lighti:ig. Where back-load- 
ing mailboxes are used, a separate mail load- 
ing room is often provided. Doors to all such 
rooms should be of sturdy construction, 


Fig.5 Mailroom and loading room. 
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should be kept locked on a 24-hour basis, and 
should be equipped with automatic door 
closers. 

6. Laundry rooms commonly invite attack on 
residents or pilferage of coins from laundry 
machines. A first consideration here is location. 
Laundry rooms are usually located in basement 
recesses, and management should carefully 
consider whether that is the best choice. If 
acceptable to residents, the laundry room 
might better be situated in a more active area of 
the building, adjacent to social rooms or even 
the main lobby, and fitted with large glass win- 
dows to facilitate surveillance. This may accord 
well with social patterns, and there is no reason 
why laundry rooms cannot be made attractive. 
In any event, laundry rooms should be kept 
locked on a 24-hour basis, with tenants being 
provided keys. Laundry rooms may be further 
protected by audio-intercom or closed-circuit 
television devices. 

7. Social rooms should provide protection 
for both people and such valuables as may be 
kept there. Proximity to other heavily used 
areas (e.g., the main lobby) can facilitate 
mutual surveillance by residents in the ordinary 
course of their activities. 


Fig. 6 Unbreakable light fixture. 
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8. Storage rooms for residents’ and manage- 
ment's property, merit heavy protective mea- 
sures. Use of windowless rooms (e.g., in 
basements) is advisable, and door systems 
(including their locks and frames) should be of 
particularly strong construction. Dead bolt 
locks should always be used. For residents’ 
storage, the additional use of locked bins is rec- 
ommended. 

9. Management offices should be protected 
to the degree they may be attractive targets for 
burglary or robbery, with particularly strong 
measures where money, office equipment, or 
other valuables are kept in such areas. Where 
significant sums in money or checks are kept in 
the management office, a strong safe (prefer- 
ably bolted into the floor) should be used. Col- 
lection windows may be further protected by 
heavy metal grilles or bars and alarms which 
can be readily activated in the event of robbery. 
However, one of the best precautions is to 
avoid keeping large sums in cash or coins on 
the premises at any time. 

10. Hallways and stairs should be suscepti- 
ble to easy surveillance. Open design is gener- 
ally desirable, and all such areas should be 
well-lighted at all times. As in the case of eleva- 
tors, convex mirrors can be used to permit an 
approaching view of all possible places of con- 


cealment. Doors between fire stairwells and 
other common areas should be kept locked 
from the outside with hardware to permit emer- 
gency egress only. Vertical-bolt latches or crash 
bars on the inside of such doors and automatic 
door closers are recommended. Exit alarms 
provide a local alarm upon the opening of a 
fire exit door, but have the same weakness as 
all local alarms—the necessity for prompt 
response and the problem of nuisance and 
credibility. 

11. Roofs merit attention, because of their 
potential as avenues of escape or access and as 
isolated areas which may be used for such 
offenses as drug abuse, assault, and rape. In 
addition, easy access to the roof presents a 
safety hazard to children. At the same time, fire 
safety requirements may demand that access 
to the roof be available from fire stairs. Where 
this is the case, doors to the roof should never- 
theless be kept locked from the outside, with 
vertical-bolt latches or crash bar on the inside 
to permit emergency egress. However, if fire 
safety codes permit, such doors should also be 
kept locked from the inside. In either event, but 
especially where ready egress must be allowed, 
consideration should be given to installing exit 
alarms on these doors and means for regular 
surveillance of roof areas. Rooftop lighting, 


closed-circuit television, and (to the extent Pos- 
sible) avoidance of structural elements which 
provide opportunities for concealment on the 
roof are possible options to promote surveil- 
lance. 

12. Interior lighting for common areas 
within the building has already been men- 
tioned in connection with several of the spe- 
cific types of areas discussed above. However 
the generally applicable principle merits addi- 
tional emphasis: all common interior areas 
should be brightly lighted at all evening hours 
when they are subject to ordinary use. For lob- 
bies, elevators, hallways, and stairwells, this 
means 24-hour lighting. Where vandalism is a 
problem (as is most likely in lobbies, elevators, 
hallways, and stairwells), vandal-resistant 
lighting fixtures should be installed. Residents 
should be requested to make prompt report of 
inoperative lights, and maintenance staff 
should be required to make frequent lighting 
inspections and speedy repairs or replace- 
ments. Good lighting for interior common 
areas is one of the least expensive of security 
measures, and missing or burned-out bulbs 
are always a mark of poor management. 
(Energy conservation measures may impose 
constraints on lighting.) 


pESIGN GUIDELINES FOR LOBBY 
SECURITY 


A number of design criteria have to be met for a 
controlled entranceway to work. Those dis- 
cussed below relate to the design of the guard 
booth, the problem of access to the inner lobby, 
and the location of monitoring equipment. 


The Design of the Guard Booth 


The design of the guard booth is critical 
because it must provide guards with the fullest 
view possible of the lobby area and at the same 
time permit them to read the monitoring equip- 
ment reporting on other parts of the building. 
Additionally, guards must have direct access to 
the lobby to be able to handle any difficulty. 
They must also be protected from assault while 
in the booth and still be able to converse with 
people in the outer lobby area. 

It is important to avoid conflicts in the design 
of guard stations. that is, situations where the 
guard cannot move from one task to another 
easily or perform more than one task at a time. 
For example, it is important that the electronic 
equipment not block the guard’s view of the 
lobby area. The equipment should be placed so 
as to permit guards to view and electronically 
monitor activities while they are carrying out 
other duties. Many times, this can be accom- 


4 


plished by having the television monitor 
inserted in the guard desk in front of the outer 
lobby intercom. This permits the guard to check 
identification and watch the side area while 
also scanning the monitors. 

Audio monitors, if improperly placed and 
modulated, can also present design conflicts. 
Ideally, the speakers should be spread apart 
and coded to the area they are monitoring; and 
generally they should be placed in the rear of 
the booth so as to avoid any need to turn them 
down in order to talk to residents passing by 
the guard window. 

Consideration should also be given to using 
audio monitors that are activated only by loud 
noises. The constant din of audio monitors on 
all the time is extremely tiring for guards—so 
much so that they can be expected to turn them 
off at an early opportunity. 


Lobby Design 


Lobby design must meet several criteria. First, 
the lobby should be as attractive as possible, 
just as any lobby area should be whether it is 
part of a controlled access system or not. It is 
important not to let the need for access control 
overwhelm the design. A lobby is an important 
orienting point in the housing environment. It 
can shape how people feel about their building, 
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their home, and even about themselves and 
where they are in life. To the extent possible, 
therefore, the lobby should be made as warm 
and pleasant as possible. At a minimum, it 
should have a sitting place for people who are 
waiting for transportation or for someone from 
the building to meet them. 

A second requirement is the need for an 
outer and inner lobby area with the guard 
booth established at a central point. People 
should first enter into an outer lobby and then 
move into an inner lobby upon approval by the 
guard who controls the doors from the outer to 
the inner lobby. It is important in lobby design 
that guards be able to talk easily from their 
booth to people requesting entry into the inner 
lobby. 

The third major requirement in lobby design 
is the need for guards to be able to control peo- 
ple from entering the inner lobby without 
approval. A number of factors impact on this, 
but in terms of lobby design, the placement and 
number of doors is extremely important. 

Another issue in lobby design is the location 
of mailboxes. Ideally, they should be located in 
full view of the guard station and if possible, 
they should be positioned in such a way as to 
prevent people from using their bodies as a 
shield. 





Fig. 7 Location of mailboxes permits perpetrators to use their bodies as masks. 
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Fire Codes and Security Planning 


There is often a built-in conflict between secu- 
rity planning and the need to provide people 
with safe passage and escape through a build- 
ing in the case of fire. Security requirements 
emphasize controlled egress and ingress; fire 
safety requirements emphasize the need for | 
many exit points. 
Adjustments between these frequently com- a 
peting requirements can be expected to vary 
somewhat from city to city depending on the 


— ELEVATORS 
fire codes. o | ro, | 


HALLWAY: 
OPERATING THE CONTROLLED Site: | 
ENTRANCEWAYS : E XIT 


There are basically three operational require- 
ments of a controlled entranceway. First, there 
must be physical control over the points of 
ingress and egress; second, there must be a 
way to identify residents; and third, the guards 
must use the physical controls they have avail- 
able and enforce the identification system to 
assure that those entering the building have a 
legitimate reason for being in the building. 
These last two elements—the identification 
system and the conduct of the guards—are as 
important as the actual physical design of the 
entranceways. If the guards do not use their 
control over the entrances or if they do not 


screen those entering, there will be no control 
Over access. 





identifying Residents 


A number of different identification techniques 
can be used. These include calling on an inter- 
com system directly to the apartment, dialing a 
special number that opens the door, a key sys- 
tem, the insertion of a card in a card reader that 
opens the door, and a range of others. 





Fig. 8 This design optimizes guard’s visibility of lobby and provides for separate entrance and exit areas. 
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PROTECTING EXTERIOR AREAS OF 
THE PROJECT 


Normally, at least in housing for families with 
children, it is infeasible or undesirable to 
restrict access to the project's grounds to the 
same degree as with respect to interior com- 
mon areas. On the other hand, in some 
instances (e.g., all-elderly projects), it may be 
both feasible and desirable to extend some 
degree of a “fortress” strategy to the exterior 
boundaries of the property. Again, the choice 
must depend upon a realistic appraisal of all the 
relevant facts. The following options merit con- 
sideration in this connection. 

1. Exterior lighting should be amply pro- 
vided for all heavily used areas, such as walk- 
ways, entry areas, and parking lots. Lighting 
levels in projects for the elderly should be well 
in excess of conventional standards, because 
light perception declines with advancing age. 
High placement of lighting fixtures results in 
wider coverage as well as less susceptibility to 
vandalism. High-intensity lights are well-suited 
to large areas, such as parking lots. A variety of 
vandal-resistant lighting equipment is now 
being marketed. 
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Fig. 2 Planting and lighting for security. 
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9. Recreational areas for children and adults 
merit individualized treatment, taking account 
of the particular use to be made of each, the 
particular group of users, and the social pat- 
terns of the project and the wider neighbor- 
hood. Generally, areas designed for use by 
different age groups (preschool, elementary 
school, teenagers, adults) should be sufficiently 
separated by space or other barriers to mini- 
mize conflicts. However, all recreational areas 
should be susceptible to intensive surveillance 
from streets and sidewalks, and, if possible, 
from the windows of dwellings. In addition, 
benches on the perimeter of playgrounds and 
areas for athletic activities can encourage 
adults to exercise casual surveillance. While 
vandalism to playground equipment is a matter 
of legitimate concern, hard use of such equip- 
ment should be no cause for discomfort. Partic- 
ularly, where their number is high, children 
“use up” playground equipment during the 
ordinary course of play, and this is even desir- 
able as a means of diverting normal youthful 
energies from damage to other elements of the 
property. 

3. Fences and walls may be utilized to chan- 
nel or restrain movement, so as to facilitate 
surveillance and policing. However, it is seldom 
feasible to erect complete physical barriers 
ground the property. More widely appropriate 
is the creation of limited exterior zones for use 
by elderly residents or small children, with 
access only by way of an adjacent building. 
Fences and walls may be objectionable to resi- 
dents. However, if they are well-designed in 
both their security and esthetic aspects, it is 
much easier to gain resident acceptability. 

4. Approaches to building entrances are par- 
ticularly prone to crime, and primary entrances 
should be near the street. Routes from parking 
lots to building entrances should also be kept 
short and direct. Dense shrubbery or other pos- 
sible places of concealment should be avoided 
in these areas. Every opportunity for casual 
surveillance should be exploited. 

5. Closed-circuit television can provide effec- 
tive surveillance of exterior areas. 


CLOSED-CIRCUIT TELEVISION 
SURVEILLANCE SYSTEMS 


Where other means of surveillance are inade- 
quate, the potential and feasibility of closed-cir- 
cuit television (CCTV) systems should be 
explored. While initially costly, CCTV may be 
more economical than such alternatives as 
design modifications or security patrols, partic- 


ularly in large projects. 
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Fig. 3 Teen play area located within a semiprivate zone. 





Fig. 5 Guard booth. 
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STREET AND ACCESS CRITERIA ® Intersections should have a minimum curb 100 ft for single-family housing 
radius of 20 ft and meet at approximately a 90° 75 ft for low-rise multifamily Nousing 
The fire department is severely hampered if it angle. 50 ft for high-rise multifamily housing 
cannot gain rapid access to the building in # Grades should not exceed 10 percent (8 
which there is a fire. The following are sug- percent if winter icing is common) except that SITE PLANNING—TURNING 
gested guidelines for streets and access to grades of 15 percent can exist for distances of CLEARANCES FOR NARROW 
buildings: less than 600 ft. DRIVEWAYS 
® The developed area should be accessible = Streets should be clearly marked and houses 
from at least two separate connecting points or uniquely numbered in an orderly sequence. 


Table 1 below gives the preferred minimum dis- 


one connecting roadway of divided design. # Cul-de-sacs should have a clear turning tance (d) in ft for equal legs of the right trian- 
® Streets should be paved and capable of radius of 40 ft exclusive of parking. gle-shaped open area shown in Fig. 1 for 

supporting the heaviest load permitted. * Fences should have gates allowing access turning clearance. Table values are presented 
® Total street width should provide a 22-ft to the rear of the building. for private driveway width (W) and vehicle 

clear width exclusive of parking. Add 7 ft for ® Access to buildings should not exceed the length (L). 

each lane of parallel parking. following distances from the street or driveway: 
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WATER-SUPPLY CRITERIA 


An inadequate water supply for fire fighting can 
result in unnecessary loss of life and property. 
The following are guidelines for water supplies 
and hydrants: 

# The following minimum fire flows should 
be available at a residual pressure of 20 Ib/in’ 
for the periods indicated for areas comprised of 
the following housing types: 

Single-family detached (houses separated by 
more than 30 ft): 500 gal/min for 1h. 

Single-family detached (houses separated 
less than 30 ft); single-family attached; multi- 
family low-rise (not over six living units 
between fire walls if of combustible construc- 
tion): 750 gal/min for 1% h. 

All other residential buildings: 1000 gal/min 
for 2h. 

Public buildings: depending on size, height, 
occupancy, and combustibility of structure and 
contents: 750 to 2000 gal/min for 1% to 4h. 

® Piping should be lined as required to resist 
corrosion and tuberculation. 

« Water mains should not be less than 8 in 
nominal inside diameter. 

® Dead-end mains should not exceed 600 ft in 
length. 

s Valves should be provided so that not more 
than 800 ft of piping will be affected by a shut- 
down. 

« Hydrants should not have less than a 6-in 
connection to the water main. A gate valve 
should be installed in the supply connection to 
each hydrant. Hydrants should be of a style and 
type in accordance with local practices and reg- 
ulations. Threads should match those of the fire 
department. 


TABLE 1 Planning Guide for Water Use 


Types of establishments 





. ® Hydrants should be located at each street 
intersection with additional hydrants provided 
at midpoints along all streets, drives, and cul- 
de-sacs where the distance between intersec- 
tions exceeds 500 ft. Spacing between hydrants 
serving multifamily dwellings and public build- 
ings should be reduced to 300 ft. 

# A hydrant should be located within 200 ft of 
the standpipe siamese connection on high-rise 
housing. 

® Hydrants should be placed within 5 to 10 ft 
of street or driveway pavement. 

® Hydrants should not be placed closer than 
50 ft to the building being protected unless the 
building is fire-resistive or the hydrant fronts a 
blank masonry wall. 


QUANTITY OF WATER 


With quality water supplies becoming more dif- 
ficult to find and water demands increasing, 
this limited resource must be conserved. In 
order to select a suitable water supply source, 
the demand that will be placed on it must be 
known. The elements of water demand include 
the average daily water use and the peak rate of 
demand. In the process, the ability ci the water 
source to meet demands during critical periods 
(when surface flows and ground water tables 
are low) must be determined. Stored water that 
would meet demand during these critical peri- 
ods must also be taken into consideration. 

The peak demand rates must be estimated in 
order to determine plumbing and pipe sizing, 
pressure losses, and storage requirements nec- 
essary to supply enough water during periods 
of peak water demand. 


Gallons per day 








Airports (per passenger) 3-5 
Apartments, multiple family (per resident) 60 
Bath houses (per bather) 10 
Camps 
Construction, semipermanent (per worker) 50 
Day with no meals served (per camper) 15 
Luxury (per camper) 100-150 
Resorts, day and night, with limited plumbing (per camper) 50 
Tourist with central bath and toilet facilities (per person) * 35 
Cottages with seasonal occupancy (per resident) 50 
Courts, tourist with individual bath units (per person) 50 
Clubs 
Country (per resident member) 100 
Country (per nonresident member) 25 
Dwellings 
Boardinghouse (per boarder) 50 
Luxury (per person) 100-150 
Multiple-family apartments (per resident) 40 
Rooming houses (per resident) 60 
Single family (per resident) 50-75 
Estates (per resident) 100-150 
Stores (per toilet room) 400 
Swimming pools (per swimmer) 10 
TABLE 2 Average Household Water Use Activities 
Per person per day (indoor use only) 
Gallons 
oe Use Gallons per day % daily 
Toilet (per flush) 1.5-5 25 37 
Faucets (per minute use) 3 15 21 
Bath/shower (per minute use) 5 15 22 
Daily laundry (per load) 25 10 15 
Cooking/drinking 3 3 5 
Total 100% 
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State or local agency requiremerts may dic- 
tate water supply (and component) capacities 
Where such agency requirements do not exist, 
the following discussion of average and peak 
demands can be used to project water needs. 


Average Daily Water Use 


Many factors influence water use. For example, 
the fact that water under pressure is available 
encourages people to water lawns and gar- 
dens, wash automobiles, and perform many 
other activities at home and on the farm. Mod- 
ern household appliances such as food waste 
disposers and automatic dishwashers con- 
tribute to a higher total water use and tend to 
increase peak demands. Since water require- 
ments will influence all features of a water sup- 
ply under development or improvement, they 
are very important in planning. Table 1 presents 
a summary of average water use as a guide in 
preparing estimates. Local adaptations must be 
made where necessary, such as in cases where 
limitations in water supply require active water 
conservation measures. 

The average U.S. family of four uses an esti- 
mated 300 gal of water every day. This is water 
that has been pumped, treated, and distributed 
or stored for consumption or use. About 95 per- 
cent of this water, or 285 gal, ends up as 
sewage: As much as 120 gal is flushed down 
toilets, with the remainder going down house- 
hold drains. 

Depending on the type of plumbing fixtures 
and personal use habits, average household 
water use is similar to the ranges described in 
Table 2. 
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General Flood Plain District 
(Includes Both Floodway and Flood Fringe) 


Caiculated Regulatory Flood Z™ 
\ A Known Flood Level. 
iS Level. 
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r- @ , 
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Special Permits 
Structures If Sites 


; Are Not In Floodway 
Or if Structures Can Be 

Open Space, i.¢., Elevated Above 

Parks, Agriculture, Regulatory Flood Level. 


Fig. 1 One floodpiain district. 


Flood Plain 
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(protection provided (reserved for passage of Hace satstetacrrne 
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increase in flood 


level caused by Regulatory Flood Level 
additional flood (existing conditions) 
plain development 


Fig. 2 Two floodplain districts. 
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Flood Plain Overlay District 


Flood Basement- 
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Fig. 3 Addition of flood basement districts to flood fringe and floodway districts. 
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Local regulations for dune protection are pri- 
marily administered through state agencies or 
coastal councils. Dune restrictions limit con- 
struction to areas a minimum distance from 
mean high water (MHW). These restrictions 


Fig.1 Example of building setback requirements. 


varied from a minimum of 200 ft to some local 
restrictions of 250 ft. Dune restrictions also pro- 
tect the natural vegetation. 

Local zoning regulations limit placement of a 
structure on a lot by enforcement of side and 





front yard restrictions and compliance with 
dune regulations on the ocean side. These 
restrictions for front and side yards are minji- 
mums, allowing smaller lots. 





Fig. 2 Zoning restrictions on coastal development. 
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FLOOR AREA 


Floor area is a sum of the gross areas of the sev- 
eral floors of a building or buildings, measured 
from the exterior faces of exterior walls or from 
the centerlines of walis separating two build- 
ings. In particular, floor area generally includes: 

1. Basement space, except as specifically 
excluded 

2. Elevator shafts or stairwells at each floor 

3. Floor space in penthouses 

4. Attic space (whether or not a floor has 
been laid) providing structural headroom of 8 ft 
or more 


Fig. 1 


5. Floor space in interior balconies or mezza- 
nines 

6. Any other floor space used for dwelling pur- 
poses, no matter where located within a building 

7. Floor space in accessory buildings, except 
for floor space used for accessory off-street 
parking 

8. Any other floor space not specifically 
excluded 

However, the floor area of a building should 
not include: 

1. Cellar space, except that cellar space used 
for retailing should be included for the purpose 





of calculating requirements for accessory off- 


street parking spaces and accessory off-street 
loading berths 


2. Elevator or stair bulkheads, accessory 
water tanks, or cooling towers 

3. Uncovered steps 

4, Attic space (whether or not a floor actually 
has been laid) providing structural headroom of 
less than 8 ft 


5. Floor space used for mechanical equipment 


- Mezzanine 
(intermediate Neer 


2 nd story 


Cellar 


Floor area excluded 
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FLOOR-AREA RATIO 


Floor-area ratio is the total floor area on a zon- 
ing lot, divided by the lot area of that zoning lot. 


FLOOR-AREA RATIO (FAR) 
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BUILDING HEIGHTS 


Building height is the vertical distance mea- 
sured from the established grade to the highest 
point of the roof surface for flat roofs; to the 
deck line of mansard roofs; and to the average 
height between eaves and ridge for gable, hip, 
and gambre! roofs. 


Story 
A story is that part of a building between the 









VIZ 
surface of a floor (whether or not counted for Z KLG 
purposes of computing floor area ratio) and the FR RFA DTIy9w” wy 
ceiling immediately above. However, a cellar is YyyS “4, Zz, ZH 
not a story. 

Basement 


A basement is a story (or portion of a story) 
partly below curb level, with at least one-half of 
its height (measured from floor to ceiling) 
above curb level. On through lots the curb level 


nearest to @ story (or portion of a story) should _ . pa: 
be used to determine whether such story (or H Height of building 


portion of a story) is a basement. 
Cellar A 

A cellar is a space wholly or partly below curb 

level, with more than one-half of its height ‘al | 

(measured from floor to ceiling) below curb 

level. On through lots the curb level nearest to 

such space should be used to determine 


whether such space is a cellar. 
Side view 





The total number of stories is counted or End view 
measured vertically from the first story. 


Gable roof 


— 


End view Hip roof Ride Ui 
‘ ww 
A 
Ay 
End view Gambrel roof Side view 
Ceca Jie 
Ay 


Fig. 2 
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7 Stories 


4 Stories 






4 Storles 





Fig. 3 Determination of number of stories. 
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SKY EXPOSURE PLANE 


A sky exposure plane is an imaginary inclined 
plane beginning above the street line at a set 
height and rising over a zoning lot at a ratio of 
vertical distance to horizontal distance. 

On narrow streets, the slope will be less than 
on wide streets. 

The height A should relate to the general 
scale of the neighboring structures. 





y is the depth of required front yard 


his the height of sky exposure plane above 


front yard line level 
v is the vertical distance 
a is the horizontal distance 


Fig. 1 


his the height of sky exposure plane above 
Street line 


S is the depth of the optional front open 
area 


V is the vertical distance 
4 is the horizontal distance 


Fig. 3 tlustration of alternate sky exposure piane. 
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y at” 4 sky exposure plane 
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his the height of sky exposure plane above 
street line 

S$ is the initial setback distance 

v is the vertical distance 

a is the horizontal distance 


vertical distance 
horizontal distance 


Sky exposure plane = 


Fig. 2 Illustration of sky exposure plane. 


re Rian 


/ at 4 . x sky exposure plane 
/‘ ! ~ 








AREA FOR LIGHT ACCESS 


All windows that are needed to satisfy the ven- 
tilation requirements of the building code will 
have to give upon a certain minimum of open 
space known as the area for light access (ALA). 
This can be easily and quickly measured with a 
graphic device marked off in a series of wedge- 
shaped sections. 

The required ALA may be within the lot upon 
which the building is placed or on the street, or 
on the required open yard of an adjoining lot. 
The area for light access is measured by a 
series of wedges marked out within the seg- 
ments of a circle. 

If an obstruction in front of the window is not 
higher (from the sill line) than two-thirds the 
distance from that window, it is not considered 


Fig. 2 
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AREA OF LIGHT ACCESS 


an obstruction when checking the window for 
units of light access. : 

For residential buildings the wedges are within 
the band between 40 and 60 ft from the window. 

Eight wedges (six of them contiguous) must 
be unobstructed. 

For low-bulk commercial buildings the 
wedges are within the band between 20 and 40 
ft from the window. Eight wedges (six of them 
contiguous) must be unobstructed. 

For high-bulk commercial and manufacturing 
buildings the wedges are within the band 
between 10 and 20 ft from the window. Eight 
wedges (all contiguous) must be unobstructed. 

The window of a satisfies the requirements for 
residential buildings: a minimum of eight units of 
light access, at least six of which are contiguous. 





Fig. 1 
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Fig. 3 
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Density is a measurement of the number of 
housing units or people for a specific area of 
land. The term high-density is relative; it differs 
in meaning from community to community. 
However, it is used here to refer to housing in 
excess of approximately 25 dwelling units per 
net residential acre. This term should not be mis- 
takenly equated with “overcrowding.” Indeed, 
high-density housing has some very positive 
and unique advantages. If carefully planned and 
executed, it can offer indoor living space compa- 
rable with that of low-density single-family 
dwellings, and even greater outdoor space. This 
space, when properly planned and equipped, 
can serve the outdoor needs of a number of fam- 
ilies in a highly satisfactory manner. 

Economically, an advantage of high-density 
housing lies in reduced costs of utility networks 
and transportation systems. Sewers, water 
mains, electric power lines, for example, are 
frequently less costly for clustered, compact 
housing than for housing scattered at low den- 
sities. High-density housing that is concen- 
trated in groups at various places throughout a 
community can provide a ready, built-in market 
large enough to support some form of public 
transportation. The higher the density, presum- 
ably the greater the number of potential cus- 
tomers and the more economical the services. 
As it now stands, urban and suburban sprawl is 
responsible for rising transportation costs in 
terms of both dollars and time. The commuter 
and taxpayer alike bear the brunt of expensive 
highway networks and mass transit systems 
required to connect city centers and outlying 
areas. Another toll is taken through the sacrifice 
of open space land for parking facilities for pri- 
vate automobiles. 

Additional advantages of high-density hous- 
ing are these: it engenders a community feeling 
and identity by virtue of the fact that a number of 
people live in close proximity, and it facilitates 
the conservation of land resources for use as 
recreation space. To large segments of the pop- 
ulation—the elderly, the childless couple, the 
single adult, and small groups of working 
adults—high-density housing has a_ special 
appeal. An apartment can be cheaper than a 
house. It does not require any individual respon- 
sibility for maintenance of either the dwelling 
unit or outdoor grounds. It enhances opportuni- 
ties for sociability afforded by ease of contact 
with others of similar age and interests. For the 
elderly in particular, such accommodations may 
be preferable to the single-family house which 
can be physically demanding and lonely. A 
house emptied of children and activity might be 


for some a sad reminder of fuller days. Since the 
American population is a highly mobile one, 
multiple housing serves another useful purpose. 
It offers opportunities for attractive rental apart- 
ments throughout the country, a real boon to 
those moving into a new commummity. 

The value of high density as a counterbalance 
to the spread of American cities is by no means 
a recent concept. As early as the 1920s, Le Cor- 
busier was advocating increasing net residen- 
tial densities in his Plan for a Contemporary 
City of 3 Million Inhabitants, with tower apart- 
ments of low coverage to allow abundant park 
and recreation land for the enjoyment of center 
city residents. Unlike the congested tenements 
they were intended to replace, these skyscrap- 
ers would have light and air, while parks and 
playgrounds would be close at hand at the base 
of the apartment towers. 


MEASURES OF HOUSING INTENSITY 
AND RESIDENTIAL DENSITY 


A detailed measurement of the intensity of 
housing development is necessary as a safe- 
guard against overbuilding an area and thereby 
threatening the health, safety, and general wel- 
fare of its residents. Prior to any new construc- 
tion, an accurate estimate of the existing 
facilities for specific sites and their popula- 
tions—sewage-disposal systems, community 
buildings, for example—is essential if a reason- 
able intensity is to be maintained. 


Housing Intensity 


Housing intensity can be measured in a number 
of ways. For any given building it is possible to 
measure certain physical characteristics such 
as height, coverage, total floor space, or bulk. 
Generally there are local ordinances which 
impose limits on building size by specifying 
maximum and minimum building dimensions 
for different zones throughout a city. A typical 
zoning ordinance defines maximum height 
(through number of feet, number of floors, or 
both), maximum coverage (through percentage 
of total lot area), and minimum yard sizes 
(through setbacks from property lines and 
required areas of usable open space). Building 
and housing codes and local practice also regu- 
late room sizes and window openings. Addi- 
tional measures and controls apply to groups of 
structures. They may stipulate minimum dis- 
tances between parts of the same building, 
maximum allowable site coverage, and other 
bulk specifications which are computed by 
totaling the individual building areas. 


Other controls affecting intensity derive from 
certain off-site factors. Examples include the 
following: setback requirernents which are fig- 
ured as an average of the setbacks for other 
buildings along the same street; height limits 
which are dictated by the width of an adjoining 
street (the “angle of light obstruction” mea. 
surement); and height limits dictated by specia 
locations—the approach zone to an airport, an 
area adjacent to a park or other open Space, or 
a district of historic significance. 

Combinations of housing intensity measures 
are also in use. The most significant ones are 
floor area ratio (FAR) and land use intensity (LU}). 

Floor area ratio is determined by a combing- 
tion of lot area and the total floor space of builg- 
ings on a lot. It regulates the total bulk of 3 
building and not coverage or height. The floor 
area ratio is an index figure which expresses 
the total permitted floor area as a multiple of 
the area of the lot..For example, a floor area 
ratio of 1.0 would apply to a two-story building 
covering 50 percent of its site, or to a five-story 
building covering 20 percent. 

Land use intensity is also an index figure, but 
unlike FAR, it is not derived by arithmetic 
means. Instead it is assigned to a piece of land 
by local FHA insuring offices on the basis of 
neighborhood characteristics. For every LUI 
there are other ratios which apply—FAR, open 
space ratio, living space ratio, recreation space 
ratio, Occupant car ratio, and total car ratio. In 
turn each of these ratios is computed by some 
measure of building bulk, site size, or housing 
development characteristic. 


Residential Density 


Residential density is a system of measurement 
to express in simple mathematical terms the 
number ,of people (population density) or 
amount of housing (accommodation density) in 
a specified area of land. It can be stated in terms 
of either gross land area (the entire area of a 
city precinct or parcel of developed land) or net 
land area (only that portion specifically devoted 
to residential uses and excluding areas devoted 
to major streets, community facilities, and 
major open spaces). 

When employed to measure the degree of 
crowding within a residential structure, density 
is expressed in such terms as persons per room 
or square feet of living space per person. The 
measure of habitable rooms per acre can be 
applied to express interior building space on a 
residential site or within a portion of the com- 
munity. 
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Access, 271 
Accessible housing, 855-919 
Accessibility criteria, 5-8, 12 
Accessory parking, 94-95 
Activities, elemental, 266-268 
Adaptable dwelling units, 881-889 
Aged, homes for the, 14 
Air pollution, 9 
Air rights, 17-19 
Aircraft, 36-37 
noise, 36-37 
Airports, 4 
Allowable coverage, 180 
Allowable floor area, 179 
Allowable number of rooms, 180 
Anthropometrics, handicapped, 865— 
874 
Apartment buildings, 14, 21, 32, 44-45 
647-770 
center-corridor, 670-691 
circular, 736-738 
cross-plan, 730-733 
duplex, 707-709 
five-wing, 734-735 
free-form, 740-742 
garden, 654-655 
low-rise, 656-659 
luxury, 749-755 
open-corridor, 692-698 
skip-stop, 699-706, 756-757 
spiral, 739 
storage areas, 845 
terrace, 743-748 
three-wing-plan (Y-plan), 728-729 
tower, 710-727 
walk-up, 657-668 
Apartment house complex, 44, 46-47 
Apartments, 553-646 
combination of, 643-646 
duplex, 562-569 
efficiency, 288-289, 571-575 
for the elderly, 924-928 
four-bedroom, 621-623 
garden, 624-627 
luxury, 628-642 
one-bedroom, 576-589 
plans for, 553-646 
simplex, 560-561 
Standards for, 555-558 
Studio, 288-289, 571-575 
three-bedroom, 608-620 
triplex, 570 
two-bedroom, 590-607 
types of, 553-646 
zero-bedroom, 288-289, 571-575 
Appliances, kitchen, 345-367 
Area, 178 | 
buildable, 61 
gross site, 178 
net site, 178 
Street, 178 
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Area standards: 
parks, 247-248 
recreation, 249-250 
Areas: 
game, 226 
residential, 279-280 
room, 279-280 
Atrium houses, 478-483 
Attached houses, 24-25 
(See also Row houses; Townhouses) 
Automobile storage, 94-95 


Balconies, 424, 426 
Barrier-free housing, 855-919 
Baseball facilities, 41, 229-230 
Baseball fields, 229-230 
Babe Ruth, 229 
Little League, 230 
softball, 231 
Basketball facilities, 41, 233 
Bathroom fixtures, 403-409 
Bathroom suites, 407 
Bathrooms, 272, 398-402 
accessible, 857-858, 886-889, 903-911 
clearances for, 398-402 
for the handicapped, 857-859, 886— 
889 
for mobile homes, 996-999 
Bathtubs, 405—409 
Bays, parking, 97 
Bearing pressure of soils, 66 
Bedrock, 70-71 
Bedroom furniture sizes, 269-270, 
384-398 
Bedrooms, 271, 275-276, 384-398 
arrangements in, 391 
bath area in, 398-402 
closets in, 396-397 
dormitory, 387 
dressing areas, 397 
for the elderly, 387 
furniture sizes for, 390 
master suite, 292-295 
primary, 386 
Berms, 64 
Bidets, 404 
Bikeways, 805 
Boarding house, 14 
Boccie facilities, 238 
Body measurements, 265, 860 
Bollards, 126, 132 
Breakfast area, 336 
Breezes and ventilation, 78-81 
Brownstones, 1013-1018 
Buildable area, 61 
Building arrangements, 159-161 
Building bulk, 20, 22 
Building conversions, 1027-1040 
Building coverage, 20-22, 30 
Building entrance, 819-823 
Building heights, 20 


Building lobbies, 819-823 
Buildings: 
groupings of, 84 
Orientation of, 74-82, 84, 106 
ramps, 912-919 
(See also Apartment buildings) 


Cabinets, kitchen, 368-383 
Car, circulation and access, 87 
Car space, 31 
Carports, 551 
Ceiling heights, 277 
Center-corridor apartment building, 
670-691 
Centers: 
children’s, 215, 801-802, 804 
church, 215 
community, 42, 216, 803 
day-care, 208-209, 257 
for the elderly, 219 
multiservice, 216, 220 
recreation, 220 
social, 220 
youth, 216 
Central dining, 901 
Central facilities, 6 
Childcare center, 210 
Children’s center, 215, 801-802, 804 
Children’s playrooms, 418-419 
Child’s arts and crafts center, 438 
Churches, 4, 215 
Circular apartment buildings, 736-738 
Circulation: 
in bedrooms, 384-393 
car, 87 
in dining areas/rooms, 260-267, 271- 
276, 293-301 
in dwelling unit, 277, 281 
in kitchens, 306-326 
in living rooms, 268 
pedestrian, 85 
for recreation, 419-423 
residential, 271 
service, 85 
site, 85 
vehicular, 85 ' 
walks, 85 
for wheelchairs, 856-857 
Classification, street, 89-90 
Clearances: 
for bathrooms, 268 
for bedrooms, 384-393 
for dining areas, 267 
for dining rooms, 267, 293-304 
for foyers, 267 
for furniture, 267-268 
for handbasins, 268 
for home offices, 440-443 
for laundry areas, 310, 427-436 
for living rooms, 268 
for people, 266-268 
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Clearances (Cont.): 
for toilets, 268 
(See also Dimensions) 
Climate, 58 
Climbing areas, 792 
Closets, 396-397, 444-452 
clearances near, 267 
clothes, 444-452 
clothes care center, 427 
clothing, men’s, 450 
general, 445 
linen, 445, 448-449 
storage, 444-452 
Clubs, health, 814-816 
Cluster development, 171-177 
Clusters, 46, 47, 171, 182, 533 
Codes, housing, 1049-1052 
Collector streets, 88 
Combination of apartments, 643-646 
Commercial facilities, 10 
Community buildings, 43, 203-261 
Community centers, 42, 216 
Community facilities, 43, 203-261 
accessibility standards for, 207 
adult, 260-261 
area requirements, 256 
church, 220 
childcare center, 210 
for children, 257 
college, 208 
day-care centers, 208-209, 214 
distances between, 205-207 
educational facilities, 208-214 
for the elderly, 219 
elementary school, 208, 214, 226 
health centers, 216 
high school, 208 
junior college, 208 
junior high school, 208, 213 
location of, 205 
kindergarten, 208, 214 
land area requirements for, 256 
library, 215, 220 
maximum distances for, 205-209 
mixed use, 258-259 
in mobile home parks, 969-970, 980, 
982-984 
multiservice center, 215 
neighborhood Organizations, 208 
neighborhood park-school, 226- 
227 
nursery school, 208, 214 
recreation buildings, 218, 220 
religious, 215, 
schools, 208-214, 226-228 
shopping, 4-5, 251-255 
site location of, 206 
social and cultural, 215-220 
synagogue, 220 
walking distance from, 206-209 
Community residences for the mentally 
retarded, 938-945 
Community spaces, 803 
Compactors, kitchen, 352 
Compartmentation, fire, 1068 
Compatibility of land uses, 4 
Composite map, 72 


Condominium ownership, 12, 23-28 
Congregate housing, 929-932 
Considerations, topographic, 61 
Controls, housing, 1047-1100 
Conversation areas, 286-287 
Conversion, building, 1027-1040 
Cooktops, 355-356 
Cooperative ownership, 12, 23-28 
Corridors, maximum lengths of, 1057- 
1058 
Corridors and ramps, handicapped, 
912-919 
Court games, 41 
basketball, 233 
boccie, 238 
deck tennis, 782 
handball, 234 
horseshoes, 239 
paddle tennis, 781 
shuffleboard, 237 
tennis, 235 
volleyball, 236 
Court houses, 478-483 
Courts 
auto, 156, 164, 166 
commons, 156 
motor, 163 
parking, 31, 97, 156, 164, 166 
private, 156, 
single-loaded, 159 
double-loaded, 159 
Courts and bays parking, 97 
Craft center, 438 
Craft shops, 438 
Criteria: 
accessibility, 5-8, 12 
elderly housing location, 924-928 
street, 1088 
water supply, 1089 
Cross-plan apartment buildings, 730- 
733 
Cul-de-sacs, 88-90, 93, 141, 153-158 
development, 153-158 
Cultural facilities, 5, 7 
Curb parking, 96 
Curbs and ramps, 917 


Day-care centers, 208-209, 257 
Decks, roof, 798 
Defensible Space, 1069 
Density, 20-22 
Criteria, 20 
disaster housing, 1003-1005 
neighborhood, 20 
residential, 20, 1100 
Dental offices, 843-844 
Design cluster, 172-177 
Development: 
analysis, 153-158, 171-175 
Cluster, 172-177 
Cul-de-sac, 153-158 
Over highways, 17 
Over industrial plants, 17 
intensity of, 153-158, 186, 197-201 
large-scale, 15-16 
options, 186-187 
Pattern, 192 





Development (Cont.): 
plan, 73 
planned unit, 168-171 
preliminary plan, 193 
over railroads, 17 
over schools, 17 
townhouse, 197-198 
over water, 18 
waterfront, 245 

Dimensions: 
body, 265 
furniture, 269-270, 277, 290 
kitchen untensils, 378-383 
parking, 98 
room, 278-280 

Dining areas, 272, 279, 293-305 
arrangement, 295, 304 
criterion, 295 
spatial characteristics, 295 
storage of dishes within, 305 
(See also Kitchen/dining areas: Living/ 

dining areas) 

Dining rooms, 293-305 
clearances for, 293, 295-301 
table sizes for, 302-303 

Disaster housing, 1000-1008 

Dishwashers, 353-354 

Distances, travel, 5-8 

District parks, 5, 41, 228 

District schools, 1 

Doctors’ offices, 4, 843-844 

Drainage, 65 
channels, 65 

Drives, garage, 102 

Driveways, 102 

Duplex apartment buildings, 707-709 

Duplex apartments, 562-569 

Dwelling types, 21 

Dwelling units, 44-45 
adaptable, 881-889 
elements of, 265-455 
functional relationships of, 277 
planning, 28, 29 


Earth-cover houses, 461-462 
Easements, 152 
Educational facilities, 10, 208-214 
Efficiency apartments, 571-575 
Elderly, the: 

centers for, 219 

housing for, 924-928 

sitting areas for, 785 
Elemental activities, 266-268 
Elementary schools, 4, 208-209, 212, 

226-227 

Employment facilities, 5, 6, 10 
Englehart, N. L., 50 
Environmental considerations, 195 
Equipment: 

playground, 222-224 

playroom, 419 
Exercise area, 413-417 
Exit and exit stairs, 1055-1061 


Facilities: 
boccie, 238 
community, 43, 203-261 


Facilities (Cont): 
group practice, 843-844 
indoor, 780 
outdoor, 780 
Family life cycle, 28-29 
Family room, 410-411 
Family size, 28-29, 278 
Farmsteads, 547-549 
Fences,-126-127, 130-131 
Fields, 229-232 
baseball, 229-230 
soccer, 232 
softball, 231 
Fire alarm system, 1062 
Fire protection, 109-110, 1062 
Fire safety principles, 1063-1068 
Fireplace, 411 
Firestopping, 1066-1067 
Fishing, 41 
Five-wing apartment buildings, 734, 
735 
Fixtures, 1052, 1053 
bathroom, 403-409, 1052, 1053 
kitchen, 345-367, 1052, 1053 
Flats, 560-561 
(See also Apartments) 
Flood-prone areas, 1090-1092 
Floor area, 1094 
Floor area allowance, 179 
Floor area ratio (FAR), 12, 20, 22, 31-35, 
179 
Four-bedroom apartments, 621-623 
Fourplex, 24 
Free-form apartment building, 740-742 
Freezers, 364-365 
Functional relationships (dwelling unit), 
271-277 
Furnishibility requirements, 275-277 
Furniture arrangements, 276 
Furniture sizes, 269-270, 277, 290 
bedroom, 269-270, 384-391 
clearances, 285-292, 384-391 
dining room, 269-270 
living room, 269-270, 285 
placement, 284-301 
playroom, 419 


Game areas, 226 

Garage-door streetscape, 162 
Garage driveways, 102 

Garages, 453-454, 550-551 

Garbage disposal, 352 

Garden apartments, 24, 455, 654-655 
Garden City, 49 

Gates, 126-127, 132 

Golf courses, 42, 240, 242-245, 783 
Grades, 30, 63-65 

Greenbelt, 49 

Ground cover, 126-128 

Group practice facililties, 843-844 
Guidelines, rehabilitation, 1011-1012 


Hamlet, 46 

Handball courts, 234 

Handicapped people: 
anthropomorphics, 865-874 
basic human dimensions, 860-877 


Handicapped people (Cont.): 
bathrooms for, 857-858, 886-889. 
903-911 
central dining for, 920-923 
housing for, 855-919 
kitchens for, 875-877, 894-900 
mobile homes for, 980 
parking and garages, 920-923 
site considerations, 879 
wheelchair dimensions, 861-868 
Health centers, 4, 216, 220, 843-844 
Health clubs, 814-816 
High-density housing, 780 
High-rise building, 25, 26, 201 
High school, 4, 208 
Highways, 87 
Historic preservation, 1042-1046 
Home laundry areas, 310, 427-436 
Home office, 440-443 
Home sewing centers, 437 
Home study center, 440-443 
Homeowners association (HOA), 26, 183 
Horizontal ladder, 787 
Horseshoe pitching court, 239 
House plans, 464 
court, 478-483 
in-line, 466 
“L” arrangement, 468 
split-level, 460 
standards for, 459 
“T” arrangement, 468 
Houses: 
atrium, 478-483 
court, 478-483 
earth-covered, 461-462 
one-family, 457-551 
ranch, 460 
row, 499-506, 767 
semi-attached, 487-492 
single-family, detached, 460-484 
split-level, 460 
town, 32, 507-543 
two-story, 460, 477 
zero-lot-line, 26, 153, 157 
Housing: 
barrier-free, 855-919 
codes and regulations, 1049-1052 
congregate, 929-932 
controls, 1047-1100 
disaster, 1000-1008 
for the elderly, 924-928 
for the handicapped, 855-919 
high-density, 780 
for the mentally retarded, 938-945 
for migrant farm workers, 959-966 
public, 955-958 
services for, 14 
single-room-occupancy, 937 
for single young people, 933-936 
site for, 6-7 
standards for, 1053-1054 
student, 948-954 
types of, 14, 457-551, 647-771, 853- 
966 
Housing codes, 1047-1068 
Housing controls, 1047-1068 
Housing site, accessibility, 5-8 


index 


Howard, Ebenezer, 49 
Human dimensions, 412-418, 860-877 
Hydrotherapy pools, 417 


In-line house plan, 466 

Indoor facilities, 780 

Indoor play areas, 418-419, 780 

Industrial park, 4 

Infill, urban, 160 

Intensity of development, 30-35, 197- 
201 

Intersections, street, 88 

Island parking, 165 


Junior college, 208 
Junior high school, 208-209, 213 


Kindergartens, 208, 800 
Kitchen/breakfast areas, 341-343 
Kitchen cabinets, 368 
Kitchen/dining areas, 306, 336-344 
Kitchen sinks, 345-351 
Kitchen utensils, dimensions of, 310, 
345-367 
Kitchens: 
accessible, 857, 875-877, 894-900 
adaptable, 332, 857, 883-885 
appliances and fixtures for, 345-367 
arrangement, 306-308, 326, 342-344 
breakfast rooms in, 336 
circulation for, 306-308, 311-328, 332 
compact, 366-367 
cooking ranges, clearances over, 330 
dimensions, 310-316, 318-332 
dining areas, 306 
food circulation through, 328 
for the handicapped 875-877, 894-900 
laundry within, 310, 339-340 
location of, 306 
for mobile homes, 990-995 
orientation of, 83 
shapes and sizes, 307-310, 313-316, 
318-323, 325-326, 329, 333-335 
spatial characteristics, 306 
storage in, 306, 310-313 
storage units for, 306, 309-313, 
368-383 
traffic flow, 308 
types of, 307-310, 313-316, 318-323, 
325-326, 329, 333-335 
work centers, 326, 328 
work triangle, 307-308, 323, 331, 
333-335 


Ladder, horizontal, 787 

Land area, 30 

Land planning, 137-201 

Land standards, 41-42 

Land subdivision analysis, 184-196 

Land-use intensity, 30-35 

Land uses, 4 

Land uses compatibility, 4 

Landscaping for mobile home park, 973, 
977, 978, 981 

Large-scale development, 15-16 

Laundry activities, 432 

Laundry areas, home, 310, 427-436 
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Laundry rooms, 310, 427-436, 836-839 
Levatories, 403-404 
Libraries, 215-217 
Lifts. mobile homes, 989 
Light access, 1099 
Lighting, site, 126-127. 1070 
Livability space, 30 
Living/dining areas, 279, 283, 287, 292. 
294, 337 
Living rooms, 282-292 
arrangements, 290-292 
circulation, 268 
clearances, 282-292 
formal, 282 
furniture placement, 284 
furniture sites, 290 
Living spaces, indoor, 272 
Living spaces, outdoor, 424-426 
Lobbies, 819, 820 
Lobby security, 820 
Location standards for elderly housing, 
924 
Location of utilities, 104 
Lot layout, 140-146 
Lot line, zero, 153, 157 
Lots, 167 
tot, 775, 784 
Low-rise apartment buildings, 24, 656-669 
Luxury apartment buildings, 749-755 
Luxury apartments, 628-642 


Mail facilities, 819, 825 
Maintenance spaces, 845 
Management office, 824 
Manmade resources, 195 
Map, composite, 72 
Master plan, requirements for, 137-139 
Media wall, 410 
Medical offices, 4, 843-844 
Meeting rooms, 259 
Mentally retarded, community residence 
for the, 938-945 
Microwave ovens, 360 
Midrise apartments, 200 
Migrant housing, 959-966 
Minimum floor area, 1054 
Minimum housing standards, 1053-1054 
Mobile homes, 14, 544, 967-1007 
bathrooms for, 996-999 
community facilities and Open space, 
980 
disaster housing, 1000-1007 
double-wide, 974 
for the handicapped, 971, 987-999 
kitchens, 991-995 
landscaping for, 973, 977-978, 981 
lifts for, 989 
lots, 969, 971-985 
orientation of, 971-972, 977-978 
Parking for, 859, 920-923, 969 
parks, 967-1007 
playgrounds for, 969-970, 975-976 
ramps for, 971, 989 
site planning, 969-970, 975-976 
stand, 986 
streets in park, 979-985 
subdivisions in park, 969, 971-985 


Motor courts, 163 

Movement pattern, 191 

Multifamily dwellings, 21, 25-26, 45 
Multiservice centers, 216, 220 


National Trust for Historic Preservation, 
1042 
Natural resources, 195 
Neighborhood(s): 
organization of, 44-53 
types of, 11-13 
Neighborhood areas, 225-228 
Neighborhood churches, 4, 215, 220 
Neighborhood cluster, 44, 48, 50 
Neighborhood community centers, 42, 
216, 203-261 
Neighborhood complex, 46, 48-49 
Neighborhood facilities, 214 
Neighborhood libraries, 215-217, 220 
Neighborhood location, 11 
Neighborhood multiservice centers, 216 
220 
Neighborhood park-school, 226-227 
Neighborhood parks, 41 
Neighborhood playfields, 41 
Neighborhood playgrounds, 4-5, 42, 
222-227, 245, 786-793 
Neighborhood playlots, 222-227, 245 
Neighborhood population, 10, 21 
Neighborhood schools, 208-214 
Neighborhood shopping, 251, 254 
Neighborhood types, 11-13 
Neighborhood unit, 48, 50-53 
Noise: 
aircraft, 36-37 
barriers, 105-107 
building configuration, 108 
building location and Orientation, 
106 
control of, 105-108 
neighborhood spaces, 778 
pollution, 9 
roadway, 33-40 
residential development, 107 
solid barriers, 108 
traffic, 107 
Nursery schools, 211, 257 
Nursing homes, 14 


, 


Odor pollution, 9 
Offices: 
dental, 843-844 
home, 440-443 
Management, 845 
medical, 4, 843-844 
One-bedroom apartments, 576-589 
One-family houses, 20-21 
for the handicapped, 840-893 
(See also Single-family houses) 
Open-corridor apartment b 
692-698 
Open space ratio, 30 
Open spaces, 31, 221, 245, 776 
common, 179 
community, 221 
neighborhood, 221 
Ownership and Maintenance, 183 


uildings, 





Open spaces (Cont.): 

private, 249 

public, 248-250 

standards for, 245 

types of in a recreation system, 274 
Orientation: 

of buildings, 74-82, 84 

of mobile homes, 971-972, 977-978 

of rooms, 83 

of site, 111-112, 114-115 

of streets, 84 

of sun, 74 

summer, 74 
winter, 74 

Outdoor facilities, 780 
Outdoor living spaces, 424-426 
Ovens, 357-360 
Ownership: 

of condominiums, 23-28 

of cooperatives, 23-28 


Parking, 86, 826-835 
accessible, 859, 920-923 
accessory, 94-95, 826-835 
attendent, 98 
Car, 249 
common, 95 
courts and bays, 97 
curb, 96 
diagonal, 96 
dimensions, 98-101 
in garages, 98, 829-830 
general, 94 
island, 99-101, 165 
Parallel, 96 
perimeter, 99-101 | 
ramps, 830 
screening of, 97 
for shopping, 253-254, 832 
spaces for, 832 
Street, 86, 829 
tenant, 98 

Parking bays, 97, 829 

Parking courts, 31, 97 

Parks: 
area standards, 247-248 
citywide, 228 
community, 228 
district, 5, 41, 228 

neighborhood, 5, 41, 227 
pocket, 165 

school, 226-227 
standards for, 41, 245-246 

Patios, 424, 426 

Paving materials, 133 

Pedestrian circulation, 85 

Percolation, 68 

Perry, Clarence, 50 

Picnic areas, 42 

Plan, development, 73 

Plan efficiency, 155 

Plan elements, functional relationships, 

455 
Planned unit development (PUD), 26, 
168-171 
zoning of, 170 
Planning units, 44 


Plats: 
preliminary, 144, 146 
subdivision, 145-146 

Play areas, 4-5, 42, 222-227, 245, 418- 

419 
indoor, 418-419, 799-802 

Play equipment, 222-224, 419 

Playfields, 5, 41, 228, 245 

Playgrounds, 4-5, 42, 222-227, 245, 

786-793 
equipment, 222-224 
in mobile home parks, 983-984 

Playlots, 222-224, 245 

Playrooms, 418-419 

Pollution factors, 9 

Pools: 
hydrotherapy, 417 
powder rooms, 402 
swimming, 43, 240-241, 245, 806-813 
wading, 787 

Population, 10 

Population density, 21 

Preservation, historic, 1042-1046 

Private spaces, 776 

Public housing, 955-958 

Public spaces, 776-780 


Quadruplex, 493-497 


Radburn, N. J., 51-53 
Ramps: 
accessible, 912-919 
for mobile homes, 971, 987-989 
Ranch houses, 460 
Ranges, 357-359 
Recreation: 
adult, 249 
children’s, 249 
infant, 249 
Recreation systems, open space in, 221 
Recreational activities, 420-422, 776-818 
Recreational areas, 222-250 
standards for, 245-246 
Recreational centers, 220 
Recreational facilities, 5, 7, 10, 218, 220, 
222-250 
standards for, 246 
summary of, 245 
Recreational rooms, 423 
Refrigerators, 361-363 
Regulations, subdivision, 193 
Rehabilitation, 1009-1041 
of brownstones, 1013-1018, 1041 
guidelines for, 1011-1012 
of old-law tenements, 1019-1024 
of warehouses, 1027 
Relationship of human dimensions, 412 
Religious facilities, 215 
Rental occupancy, 12, 23 
Residential density, 20-22 
Residential occupancy types, 23-24 
Resources: 
Manmade, 195 
Natural, 195 
Retirement community, 14 
Roads, 84-85, 87-93, 140-142, 147-148, 
151-152, 169, 175-176, 1088 


Roadway noise, 38-40 
Roof decks, 798 

Room dimensions, 278-280 
Room orientation, 83 
Room relationships, 277 
Row houses, 499-506, 767 


Sandboxes, 787 
Saunas, 416, 817-818 
Schools, 208-214, 226-227 
community park, 228 
day-care, 208-209 
district, 1 
elementary, 4, 208, 212, 226-227 
high schools, 208 
junior colleges, 208 
junior high schools, 208, 213 
kindergarten, 208, 214 
nursery, 208, 214 
Scissor stairs, 1055-1056, 1060 
Security, 1069-1087 
of individual dwelling unit, 1073- 
1079 
of lobby, 122 
of public areas, 1080-1085 
of site, 1069-1072, 1086-1087 
site analysis for, 120-134 
site elements for, 126-134 
See-saws, 787 
Semi-attached houses, 487-492 
Sert, Jose, 51 
Sevenplex, 498 
Sewage treatment, mobile home stand, 
986 
Sewers, 8, 12 
Sewing center, home, 437 
Shielding, from noise, 105 
Shopping, neighborhood, 4-5, 251-255 
shops, types of, 251 
size recommendations, 251-252 
Shops, craft, 438 
Showers, 398, 401, 405 
Shrubs, 126-129 
Shuffleboard courts, 237 
Sidewalks: 
setback, 88 
width of, 88 
Simplex apartments, 560-561 
Single-family houses, 14, 24, 32, 44, 
457-551 
Sinks, kitchen, 345-351 
Sites, 57-60 
buildable qualities, 58 
circulation, 85 
climate, 58 
comparison of, 43 
configuration of, 62 
considerations and planning, 55-129 
elements of security of, 120-134 
environmental considerations for, 
111-119 
evaluation of, 67-78 
exposure: 
to aircraft noise, 36-37 
to roadway noise, 38-40 
handicapped, considerations for, 879 
inland, 61 


Index 


Sites (Cont.): 
lighting, 126-127, 1070 
orientation of, 111-112, 114-115 
physical characteristics of, 138-139 
planning of, 111 
defined, 57 
mobile homes and parks, 969-970 
solar energy utilization, 111-119 
security analysis of, 120-134 
selection, 105, 111 
shape, 62 
shopping, parking for, 253 
shore, 61 
showers, 405 
size, 57 
soil conditions of, 66 
topographic analysis of, 118 
topographic considerations of, 58 
vegetation analysis of, 118 
Sizes: 
of kitchen utensils, 310, 345-367 
of kitchens, 307-310, 313-316, 318- 
323, 325-326, 329, 333-335 
(See also Dimensions; Furniture sizes) 
Skip-stop apartment buildings, 699- 
706 
Sky exposure plane, 1098 
Sleeping areas, 278-280 
Slides, 787, 789, 792 
Slopes and grades, 30, 63-65, 70-71, 
189 
Smoke detectors, 1063-1067 
Soccer fields, 232 
Social centers, 220 
Social rooms, 215-221 
Softball facilities, 231 
Soil, bearing capacities, 66 
Soil conditions, 66 
Soils, 188 
Solar energy utilization, 111 
Sound, 190 
Spaces: 
community, 42-43, 203-261 
laundry, 310, 427-436, 836-839 
open, 31, 221, 254, 776 
outdoor living, 424-426 
parking, 832 
private, 776 
public, 776-780 
Spatial characteristics and arrangement, 
277 
Spiral apartment building, 739 
Split-level houses, 460 
Stairs: 
exit, 1055-1061 
scissor, 1055-1056, 1060 
site of, 1055-1060 
typical, 1058-1061 
Standards: 
housing, 1049-1054 
land, 41-42 
street, 88 
Stein, Clarence, 51-53 
Storage, kitchen, 306, 309-313, 368-383 
Storage areas, 444-452, 845 
Storage units, kitchen, 368-383 
Store group, by family size, 252 
1113 
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Stories, determination of, 1096-1097 
Storm sewers, 12 
Streams, 143 
Street and lot layout, 140-146 
Streets, 87-90 
accessibility, 1088 
alley, 89-90 
arrangements of, 90-93 
arterial, 89-90 
classification of, 89-90 
collector, 88 
criteria for highways and, 87-88 
cross-section through, 90, 104, 140 
cul-de-sac, 89-90, 93, 141, 155 
curved, 92 
designations of, 90 
“eyebrow,” 141 
functions of, 90 
grid, 141 
intersections, 142 
loop, 89-90, 92, 141 
marginal access, 89 
mobile home parks, 969, 975-976, 
979-980 
Orientation of, 84 
parking on, 86 
preliminary plan for, 140-142, 145-146, 
152 
residential, 88 
right-of-way width, 90, 155 
slopes of, 64 
standards for, 88 
straight, 91 
stub, 141 
t-junction, 91 
types of, 89 
width of, 88 
Streetscape, garage-door, 162 
Student housing, 948-954 
Studio apartments, 572 
Study, home, 440-443 
Subdivisions: 
analysis of, 184-196 
approvals, 144 
cluster, 171-177 
conventional, 171 
design considerations of, 147-152, 
178-181 
design principles for, 147-152, 178-181 
design process for, 184-186 
development options in, 197-201 
final plan of, 196 
and land planning, 135-201 


in mobile home park, 969, 975-976, 
979-980 


Subdivisions (Cont.): 


preliminary plan for, 140-142, 145-146, 


152 
regulations, 193 
Sun, angles, 75, 77, 115-116 
Sun orientation, 74, 187 
Sunlight, 74 
Superblocks, 15-16 
Swimming, 43, 240-241, 245, 258, 
806-813 
Swimming pools, 43, 240-241, 245, 258, 
806-813 
Swings, 787 


Television viewing, 410 
Tenants, 23 
Tenements, 649-652 
renovation of old-law, 1019-1024 
Tennis, 41, 235, 781 
court, 235 
deck, 782 
facilities for, 235, 781 
platform, 782 
tether, 787 
Terrace apartment buildings, 743-748 
Terraces, 424 
Territoriality, 849-851 
Three-bedroom apartments, 608-620 
Three-wing plan (Y plan), 728-729 
Toddlers’ room, 799 
Toilets, 404 
Topographic considerations of site, 58, 
60-61 
Topography and climate 58, 189 
Tot lots, 257 
Tower apartment buildings, 710-727 
Townhouses, 32, 197-198, 455, 507-543 
(See also Attached houses; Row 
houses) 
Traffic, 38 
Transportation facilities, 10 
Trash removal, 848 
Travel distances, 5 
Traveling rings, 787 
Trees, 115-119, 126-127, 129 
Triplex apartments, 570 
Turnarounds, 88, 102 
Turns, 102 


Two-bedroom apartments, 590-607 
Two-story houses, 460 


Utensils, equipment, and supplies for 
kitchens, 378-383 
Utilities, 8, 12, 104 
in disaster housing, 1002-1007 





Utilities (Cont.): 

location of, 104 

in mobile home park, 986 
Utility-core house, 472-473 


Vacation houses, 545-546 
Vegetation, 188 

Vehicle dimensions, 827-828 
Vehicular circulation, 85 
Vehicular ramps, 830 
Vehicular storage, 826 
Vehicular turns, 102, 827 
Ventilation, 78-81 

Views and vistas, 82 
Visual pollution, 9 
Volleyball facilities, 236 


Wading pools, 787 
Walking distances, 5-8 
shopping centers, 251 
for students, 208 
Walk-up apartment buildings, 199, 657- 
668 
Walks, 846-847 
Warehouses, renovation of, 1027-1030 
Washer/dryer arrangements, 836-842 
Water pollution, 9 
Water supply, 8, 12, 1089 
criteria for, 1089 
in mobile home parks, 986 
Water table, 66-69 
depth to, 68 
Waterclosets, 404 
Waterfront development, 245 
Wetlands, 68 
Wheelchairs: 
circulation for, 856-857 
dimensions, 861-868 
Whirlpool baths, 409 
Winds, 78-81, 187 
Work and crafts centers, 438-439 
Work triangle in kitchen, 307-308, 323, 
331, 333-335 
Wright, Henry, 52-53 


Yards, 1093 
Youth centers, 216 


Zero-bedroom apartments, 288-289, 
571-575 
Zero-bedroom living unit, 288-289 
Zero-lot-line houses, 26, 153, 157, 
485-486 
Zoning, 1049, 1092-1099 
cluster, 172 
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‘ ~ Incorporating. many recent eam dod new developments in the planting and design Shciaghe family 
__ . dwellings, apartments, housing complexes, and neighborhoods, the second edition of this authorita- 


» tive volume in McGraw-Hill’s acclaimed Time-Saver Standards series continues to offer design profes- 
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sionals access to a unique data bank gi design mandards and criteria for creating more functional and 
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In superb graphic detail—with hundreds of plans, illustrations, and diagrams—this comprehen- 
sive one-volume resource presents an entire library’ S worth of essential architectural design informa- 
tion for all types of housing and residential development. | + 

From the design of individual rooms ina dwelling to planning an entire neighborhood, Time- 


Saver Standards for Housing and Residential Development features 13 data-packed sections on: 
er of the Dwelling Unit. mn Rehabilitation, Conversions, and Historic Preservation 


@ Types of Apartments 2 Ane ee ; EB Site Considerations and Site Planning 

@ Types of Apartment Buildings ae Community Facilities’ 

@ Apartment Building Amenities = General Planning and Neighborhood Organization 
| Bstivettutstesceerivel Land Planning (j | Mobile Homes and Parks. 

@ Types of Single Family Houses  M@ Hou sing Controls, Fire Safety, and Security 


@ Special Types of | Bowen 
For innovative ideas in iieeking and bathroom planning ... current concepts i in site planning 


and subdivision layout ... comprehensive data for housing design ... requirements for playgrounds 


and community facilities ... current concepts on apartment and site security ... and much more—here 
is the one definitive sourcebook that design and allied professionals can rely on for fast, dependable 
answers to virtually any questions that relate to housing design or residential development. 
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